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New and impressive from 
Ransomes « Rapier Ltd. 
.. \ the RapieR 1520 


loa ds up Le 15 tons. 


An exciting \achievement. |Britain’s newest crane. 
Loads up to 45 tons. Boojns up to 80 ft. Highly 
manoeuvrable even in confined cluttered spaces. 
Good all-round vision. Naturplly-positioned controls. 
And it’s really good-looking. Please write for full 
technical details. 
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slow speed electrical drive without the use of reduction gears . .. 


The NELSON HETROPOLAR MOTOR provides a direct slow speed drive permitting a designer:— 


to Jose the need for a gear reduction unit to obtain a speed of 75 r.p.m. at 60 cycles. 
to Jose the need, in machine design, for space to accommodate such a unit. 

to Jose the risk of variation of speed resultant from ‘lash’. The NELSON MOTOR is a true synchronous machine. 
to Jose the need for regular maintenance; the NELSON MOTOR has only one moving part—wear is negligible. 

to Jose the need, in indexing, for ancillary stop/start mechanism. The NELSON MOTOR 
reaches operating speed in less than half a cycle and can be stopped instantly. 
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Nelson Hetropolar Motors are being widely specified for such applications as 
valve control, indexing, electronics, etc. Full details from:— 


THE NELSON ENGINEERING Co., Ltd. NELSON: LANCS., _ Nelson: 
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Reliable Automation 


BY PNEUMATICS, MEANS 


ROSS : manufactured by Messrs. H. Pontifex & Sons Ltd., Birmingham, [ 


| AIR CONTROL VALVES pneumatically operated machine can load bottles into crates 


THE 










PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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Illustrated above is a ‘‘Ponticrat” Bottle Crating Machine 
equipped throughout with Ross Air Control Valves. This 


at the rate of 24,000 bottles per hour. 












SEND NOW FOR CATALOGUES FROM :_ 


WELLMAN SMITH OWEN ENGINEERING CORPORATION LTD) 


F 
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... and VI$G0 
alr filters 


Today many successful Engineers are making a standard practice of including VISCO Air Filters 
in their specifications. VISCO make a variety of Air Filters to cover every requirement. For inexpensive 
installation costs, easy maintenance, reliability and endurance make sure that you specify VISCO equipment. 
| Full details from VISCO ENGINEERING CO. LTD., Stafford Road, CROYDON, Surrey. Croydon 4181. 





SELF CLEANING 





The ‘K.M.’ Type is 
an oil-wetted Air Filter. 98°/, efficient by 
gravimetric test, lighter and easily cleaned. 
Any number of units can be bolted together 
to form an installation. 


DRY 

















‘Reciprojet’ automatic _ self-cleaning 
type capable of handling heavy dust 
loads for long periods. Specially 
satisfactory for ventilating equipment 
supplying air to electrical machinery 





dry type is 
' over 98°/ efficient. Each unit will deal 
with up to 1,000 cf.m. Throw-away 
filter elements are easily changed after 
several hundred hours. in industry. 


— ss se ee 8 








q VISCO 


Air Filters 
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The following is drawn from a report by Bristol Siddeley Engines Ltd., 
on the use of WAYNE KERR Electronic Measuring Instruments: | 


“Development work in the field of gas turbine engineering 
frequently involves measurement of the degree of distortion 
occurring in compressor and turbine rotor assemblies at high 
rotational speeds. The observations required may be the 
straightforward diametral growth of simple discs or more 
complicated axial deflections caused by system asymmetry. 

*‘Measurements of this type must be performed using a 
non-contacting device, the accuracy of which is unaffected 
by the peripheral speed of the specimen. Although optical 
devices have been employed, the capacitance probe system 
illustrated has proved to be the best solution to the problem 
from the points of view both of the accuracy of measurement 
and the range of observations which can be attempted. 

““Photograph No. 1 (reproduction above) shows a typical 
rig assembly in which the specimen is an axial compressor 
rotor. For rig purposes the blades have been replaced by 
dummy blade weights of equivalent mass to the true blading, 
and the periphery has been ground to provide a cylindrical 
reference surface. The two guard ring probes in use on the 
dummy blades at the left end of the compressor rotor are 
used to indicate the elastic radial dilation and the degree of 
tilt occurring at this point. 

“The remaining probe, which is fitted with a swivel head, 
is sensitive to displacements in the axial direction and 1s 
measuring the axial movement at the side of the dummy 
blade weights.” 








The report then gives details of the equipment’s perform- 
ance, quoting a discrimination better than 0.0002” at 
0.080”. It goes on: 

‘“*The general accuracy of measurement of the bare equip- 
ment is considerably better than +1%, but the overall 
accuracy under rig conditions ts influenced by other factors, 
such as rotor movement in the bearings, and general 
mechanical and thermal distortion of the rig and probe 
supports as a whole. It is estimated that in favourable 
circumstances measurement accuracies are of the order 
of +2%.” 

Such precision under dynamic conditions cannot be 
attained by other methods. This means that Wayne Kerr 
electronic measuring techniques and equipment offer 


Distance Meter DM100 Vibration Meter B731A - Electronic Micrometer B721 


Electronic Distance Measuring Instruments, for every application [ 


WAYNE KERR 


FOR FULL DETAILS, WRITE NOW FOR LEAFLETS 


THE WAYNE KERR LABORATORIES LIMITED 
Sales and Services 44 Coombe Rd., New Malden, Surrey Telephone: MALden 2202 wh 
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rotor dilation measured ELECTRONICALLY, 
under DYNAMIC Conditions 
with a discrimination of 

0:0002° and +2% accuracy 








inst 
Bec: 


Three measuring probes 
in position before the 
turbine was set in motion 


unique advantages when vibration, dilation and axil 
movement are to be gauged in the manufacture, testin! 
or operation of large engines, electric motors, hydro 
electric turbines, generators and a host of industri! 
processes where extreme accuracy is essential. 

Furthermore, as the equipment includes outpu! 
facilities for recording or warning devices, it can oH 
used to give direct performance recordings and also 
operate alarm or safety devices when any predetermintt) 
condition is reached. i 

All Wayne Kerr measuring instruments have simpk} 
direct reading facilities and can be operated with cot 
plete efficiency by personnel having no special know} 
ledge of electronic theory. j 
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ALECTRIC 


REGD. 


























VALVE 
ACTUATORS 


*Valectric’ Actuators are avail- 
able for power-operation of all 
sizes of sluice and butterfly 
valves, penstocks, etc. 


Automatic or remote control 


Sensitive Torque Limiter for 
full protection 


‘Impact cracking’ device 


Hand operation in cases of 
power failure 


Readily adapted to existing 
valves 


The photograph shows a series of No. 3 Valectrics 
installed at 1.C.C. Northern Outfall Sewage Works, 
Beckton. (Chief Engineer: J. Rawlinson, C.B.E.) 





Send for 


Publication P.12 (E) No. 3 Valectric 


PTARPTLEYS (.) LD. 


Head Office and Works: Kearsley Chambers, Stoke-on-Trent. Tel: 48627 


CERIR 


eP'ty 


RIFo 









HIGH DUTY 
IRON 
CASTINGS 
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‘ Not Bad for Cast 
(Rope Grooves ! 
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Castings 
by kind 


x - Customer = 
" used to screw cut them 
1 ona big lathe — Now theyre 

cast in. Thats the mJ ! 
in COs sand / 
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ERIFO LIMITED 





London Office: Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 
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FURNACE FOR HEATING 15” SQUARE BILLETS 


@ We design and manufacture High Intensity Burners, Forge, 
Galvanising and Heat Treatment Furnaces, Drying Ovens, etc. 
Our Technical Staff are available to advise on all applications 


JOBBING GALVANIZING PLANT Courtesy of Messrs. Walker Bros, Ltd. 


DAVID ETCHELLS (FURNACES) LTD. STAFFORD ROAD, DARLASTON, S. STAFFS 


TELEPHONE: JAMES BRIDGE 2067/8 & 2273/5 


FURNACES 


For ACCURATE TEMPERATURE 
AND ATMOSPHERE CONTROL 
COMBINED WITH MAXIMUM 
THERMAL EFFICIENCY 
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SPEEDIER TUNNELLING OPERATIONS WITH 


“ALLEN. 
SOTIM 


ACCUMULATOR ! 












CAR 








With the need for increased drivage in Stone 
headings, Tunnels, etc., the car-changing time is 
a vital consideration. 


The “ALLEN-SOTIM’” ACCUMULATOR CAR has been designed to act 
as a link which keeps the loader working to capacity and at the same 
time ensures a flow of car loading with a minimum of man-power. 





We shall be pleased to supply more detailed information concerning these cars upon request. 


W. G. ALLEN & SONS (TIPTON) LTD - P.O. BOX 4 - TIPTON - STAFFS «+ TELEPHONE: TIPTON | 
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STRUCTURAL PLASTIC 
r iP = 
HERMETAL.. £ f 

DISCOVER NEW WAYS of cutting time and 


oe /y cost in making parts and components and for many 
; types of repairs. DOUBLE BOND—an entirely 
new material—can be used for jointing, filling and 
moulding, or fabrication of actual parts. This versatile 
self-setting structural plastic is available in two 
grades; one moulds like putty for filling in depth; 
the other spreads like cream for shallower and 
larger areas. Both set like lead, machine like 
brass and can be used as a cold solder. 
Write for 7/6d. trial pack which 
includes both grades. 


- 








contact 


Kenilworth 
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MAKERS OF ‘HERMETITE’ JOINTING COMPOUNDS AND SUMMIT ALUMINIUM METALLIC PAINTS 


THE KENILWORTH MANUFACTURING CO. LTD., WEST DRAYTON, MIDDLESEX 


f. 
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K1 P.1 K.2 tog... 


. -. a beautiful chain mail suit knitted on No. 10 
needles in best quality 4 ply quick knit steel wool... 
Rather a tedious way to achieve production 
and it plays havoc with the finger nails. Our 
methods are much more up-to-date, but still tailor-made 


for your requirements. Better write to us... 


DUCTILE cmirep 


WILLENHALL ° STAFFS TELEPHONE 60! (P.B.X.) 


For anything in Light STEEL 


Ye 
Jousting 
List 















DUCTILE SHEET STOCKISTS LTD 
DUCTILE HOT MILL LTD 
DUCTILE COLD MILL LTD 
DUCTILE BRIGHT DRAWN LTD 
THE DUDLEY PORT ROLLING MILLS LTD 
DUCTILE PLANETARY MILL LTD 
MONMORE TUBES LTD 
SECTIONS & MOULDINGS LTD 
TUPOST LTD 
METALON STEELS LTD 
REX ARNOLD & CO LTD 
SAMUEL GRIFFITHS (WILLENHALL) LTD 


















Plastic Covered 
or Electro Galvanised STRIP, 
SHEETS, TUBES, BARS, COLD 
FORMED SECTIONS, POWER 
PRESSES, TUBULAR & 
GENERAL FABRICATIONS. 


for Plain, 
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WOLVERHAMPTON AND WEDNESFIELD, STAFFS. 
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OT OS 


SIX HUNDRED AND TWENTY SEVEN 


BROOKS Fan-Powered Extract and Input 
Units handling large air volumes and de- 
signed to suit various roof construc- 
tions were installed at Vauxhall’s new 
Dunstable plant. 
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TWO NEW 
VACSEAL PUMPS 





z age us ; 
The 1” pump is illustrated above 


1 and 10 pumps added to the range. 


The new 1” and 10” Vacseal pumps are designed and constructed to the same 
engineering standards which make Vacseal pumps world famous for 
trouble-free pumping of mining pulps, sands, abrasive suspensions, 

chemical slurries, acids and other corrosive products. 


Vacseal 1” pump. Capacity of 5 gallons per minute against 80 foot head 

to 35 gallons per minute against a delivery head of 65 feet. 

Vacseal 10” pump. A ‘low-lift high capacity’ pump with a capacity of 

1,800 gallons per minute against a head of 80 feet to 3,500 gallons per minute 
against a head of 50 feet. 


VACSEAL is a registered trade name. 





Write for full details of these and other Vacseal pumps. 


| 
INTE IONAL COMBUSTION PRODUCTS LIMITED 


Member of Atomic Power Constructions Ltd. One of the British Nuclear Energy Groups. 


LONDON OFFICE: NINETEEN WOBURN PLACE, W.C.1 TELEPHONE: TERMINUS 2833 WORKS: DERBY @ 
TGA 
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SMITHS 


Magnetic Particle 


COUPLING 










Smooth as a hydraulic coupling, but without 
the drag, positive as a friction clutch but never 
needing adjustment for wear, SMITHS magnetic 
particle COUPLING provides accurate 

control of torque without complications. It acts 
as a coupling or brake in either direction 

and can be remotely controlled from 

any distance. 

If your requirements include coupling units 
with torque capacities between 1/3 and 

200 lb/ft, let us advise you on the application 


of these units in your plant. 


S. SMITH & SONS (ENGLAND) LIMITED 





ad AP92 INDUSTRIAL PRODUCTS DEPARTMENT, WITNEY, OXON. Telephone WITNEY 678 


& 
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bY The Rockford |14” single plate over-centre clutch unit is used in the striking side 
eS; boom equipment (left) made by T. T. Boughton & Sons Ltd., Amersham Common, 
1é Buckinghamshire, and installed on a Fowler Challenger 33 Tractor. 

* 

ey The right-hand illustration shows a Caterpillar D.8 Tractor, also fitted with an | 14” 
; i \ Rockford clutch unit and T. T. Boughton side-boom crane attachment. 

ia 

« ROCKFORD FEATURES Being an over-centre type, 

EN the Rockford clutch is held positively in the engaged or disengaged 

\ y position; when being operated the thrust is momentary, and in the 

KA running position end thrust is avoided. Easily adjusted; easily 

\ i maintained. Made in an extensive range of sizes etc. 
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Full particulars on application of Rockford products and Borg & Beck 
clutches, 


ROCKFOR] 


FRICTION CLUTCHES 
POWER TAKE-OFFS 


BORG & BECK COMPANY LIMITED 
» LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Nii. ONE OF THE AUTOMOTIVE = PRODUCTS GROUP 
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33-kV 1000-MVA, compound-filled, metalclad switchboard 





POWER STATION SWITCHGEAR 
— eee ae 

SOUTHERN 
RHODESIA 





Consulting engineers : 
Messrs. Merz and McLellan 


3-3-kV air-break circuit-breakers and a 480-volt auxiliary board 


Reyrolle supplied the 
main and _ auxiliary 
switchgear and control 
equipment for No. 3 
power station for the 
CITY OF SALISBURY 


Southern Rhodesia. 


Reyrolie 





A. REYROLLE & COMPANY LIMITED - HEBBURN - COUNTY DURHAM - ENGLAND 
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xz >\|| WIND ALARM ANEMOMETER 
| MOTORISED VALVES 

H.P. SINTERED METAL FILTERS 
|| POWDER FLUIDIZING VESSELS 
|| STRAINERS - DUAL STRAINERS GIVES A 
OILY WATER SEPARATORS et 


HAND PUMPS ( staintess steet ) SPEEDS 


SPECIAL PURPOSE PLANT Enquire for details— 
L will R. W. MUNRO LTD. 


BOUNDS GREEN, LONDON, N.11 
Telephone: ENTERPRISE 4422 


- GAS - OIL - CHEMICAL | ee 


| AND NUCLEAR ENERGY 
INDUSTRIES 


We welcome your enquiries for the above products, and 
also for items to customer’s own design and specification 


FOR USE ON 
CRANES, 
TRANSPORTERS, 
DOCKSIDE 
STRUCTURES, 
BRIDGES & 
AIRPORTS. 
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G&A FIRKINS 110. / ‘eae 


Tel : BROMSGROVE 3246/7/8 
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FIRTOP Studding - Studs - Allthreads - Tie Rods 
TELCO LTD., 3 Newman Street, London, W.1. MUSeum 5701/4 
Enter No. 151 on reply card and 41-2 Ellis Street, Birmingham, 1. Midland 7421/3 
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BARIMAR Puts vital key 


machine back into Service with 
“spot on” Accuracy 
When customers demand strength and dead accuracy in a repair they know they will get 


both from Barimar. However “tricky” the job, however thin the metal, these two prime 
essentials will be part and parcel of the Barimar Scientific Welding Repair. 











This big Injection Moulding 
Machine Body — the main casting 


Guaranteed Le seule ele 
of as key’’ machine used in the 
Plastic Industry —was broken in a 

place that had stood a load up to 
50,000 lbs., but had failed at a 


higher pressure. 


“Not only must the original 
strength be restored, but the casting 
must be machined with ‘spoton’ accuracy”’ 

said the owners. and they sent other parts of 

the machine to Barimar to ensure that they fitted 
perfectly after the casting had been re-machined. 


As the metal of the machine body was relatively thin, the repair demanded the utmost care and skill to mect 
the owners’ requirements, They were delighted with Barimar’s grand repair, which had saved them the cost 
of an expensive replacement, and reduced their production losses to a minimum. The Barimar Money-back 
Guarantee that was given with the job was an assurance of trouble-free service from the machine for the future. 
Do not scrap damaged castings. When a breakage occurs jt is counsel of wisdom to make a telephone call to 
Barimar, for Barimar puts broken machinery parts back into service, in a very short time and at low cost. 


MORAL: CONTACT BARIMAR every time an accident happens 


ALL BROKEN PARTS which are transportable must be sent CARRIAGE PAID or delivered to the nearest 
Barimar address. Please remove all fittings and post letter advising dispatch. When it is impossible to transport 
the damaged machinery, Barimar experts will operate ON THE SPOT. The Barimar Night and Day Service is 
also available during week-ends and holidays. 


% Barimar House, 22-24, Peterbourgh Road, 
ARI FULHAM, LONDON, S.W.6. 
Telephones: RENown 2147-2148 (Night) 2148 
<TD. Telegrams : “‘Bariquamar, London, S.W.6.” 
Branch Addresses: BIRMINGHAM, 12: 116-117, Charles Henry Street, Telephone: Midland 2696. NEWCASTLE UPON TYNE, 1: 


64-66, The Close, Telephone: 21055. GLASGOW, C.2: 134, West George Lane, Telephone: Central 4709. 


THE WORLD’S SCIENTIFIC WELDING ENGINEERS 
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The 


BIBBY 


Keitlient 
COUPLING 


World famous for outstanding per- 
formance and reliability. Made ina 
wide range of types, all employing the 


same basic principle of Bibby design. 


Special types include: Brakewheel, Cardan 
Shaft, Turbine, Shear pin, Controlled 
pers. 4 et 
ea 7 ae ae 
BIBBY 
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e Bibby 
_Turbine Coupling” 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 
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Spectty . , 
CHURCHFIELDS 
SPRINGS, 


Pressings, Wirework, 
and Spring Washers 


The advice of our Technical 
Department is at your service. 
Fully approved. D.A.I; A.R.B; 
D.1.Arm; 1.E.M.E;1.N.O; 1.F.V; 


CHURCHFIELDS SPRING CO. LTD. 
BANK ST. HALL END, WEST BROMWICH 
Telegrams & Telephones STOnecross 2605/8 PBX 
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AIR COMPRESSORS 


VERTICAL SINGLE-ACTING TYPE 


SINGLE STAGE. 100 LB. PER SQ. IN. 1 TO 155 CU. FT. PER MIN. 
60 LB. PER SQ. IN. 1 TO 380 CU. FT. PER MIN. 


TWO STAGE. 100 LB. PER SQ. IN. 200 TO 310 CU. FT. PER MIN. 





i a 


FOR PARTICULARS OF THESE COMPRESSORS AND FOR 
OTHER TYPES AND SIZES . 

TELEPHONE : IPSWICH 56124 (3 LINES) 

TELEGRAPH : “ REAVELL, IPSWICH ’’ OR WRITE TO :— 


REAVELL & CO., LTD. 
IPSWICH - ENGLAND 











Enter No. 163 on reply card 
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WATER 
SCREENING 
PLANT 








Built to the most advanced specifications for efficient 
service, with low operating costs, high resistance to wear 
and corrosion, and ability to withstand full overload in 
emergency, Blakeborough self-cleaning screens have 
proved their value many times over on power station 
circulating water and other applications. 


The examples illustrated are of Revolving Drum pattern. 
Amongst recent orders for this type are the four 38ft. 
diameter units supplied for Kincardine Power Station of 
the South of Scotland Electricity Board ; and the six 

30ft. diameter units at present in hand for Uskmouth 
Power Station, of the Central Electricity Generating Board. 


The headstock visible on the right of the installation view 
belongs to the motor-operated screen chamber penstock— 
another notable Blakeborough speciality. 


BLAKEBOROUGH 





J. BLAKEBOROUGH & SONS LTD - BRIGHOUSE - ENGLAND. 


(ndh) 859 


Enter No. 171 on reply card 
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When life itself is at stake 


When a man entrusts you with his life, in the biggest chemical factories, by the Atomic Energy Com- 


itis an honourand an overwhelming mission, by fire brigades, mannieneities, and aemage ol 
panies. Whenever life may be in danger, Siebe, Gorman & Co. 


responsibility. For lifeisthe most sacred _ is ready to guard it. 





of possessions, once it is lost it can never Within the present frontiers of progress Siebe, Gorman 
be replaced. equipment is as advanced as intense and ceaseless research 
can make it. Whether the apparatus is as simple as an aircraft 

Thousands of people every day face the hazards of work or safety belt, or as complicated as a high altitude pressure 
accident confident in the protection of Siebe, Gorman appar- suit, it is made with devoted care, and tested and re-tested 


atus. Siebe, Gorman Protective Equipment is used by the 


ary: —— epee 


with ruthless impartiality. Only so can we dare to say, ““You 


armed forces, in mines, on the railways, by the steel industry, can trust your life to Siebe, Gorman”. 


Everything for Safety Everywhere 

Breathing apparatus * Decompression chambers ; 
Diving equipment * Dust respirators 

Gas and fume respirators * Protective clothing A N 

Resuscitation equipment * Safety helmets 


Smoke masks and helmets SIEBE, GORMAN & CO., LTD. 





Neptune Works, Davis Road, Chessington, Surrey. Tel: Elmbridge 5900 Manchester Office: 274 Deansgate. Tel: Deansgate 6000 


Enter No. 181 on reply carl 
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Metal 
sawing 
problems ? 


Cold sawing machines are our speciality 
whether for ferrous, non-ferrous or difficult metals 
and we have an extensive range of standard machines 
which cut quickly - and accurately. 
We also build machines for special applications. 
If you have a cold sawing problem our 
experience could probably erties the 
solution. May we help you? 










































Bath Lane, Leicester 


S. RUSSELL & SONS LTD. 
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MALLEABLE IRON 
CASTINGS ——- 


HIGHEST QUALITY WITH RAPID 
PRODUCTION ON THE HALLSWORTH Sp 


i] 


AUTOMATIC MOULDING UNITS | 
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CLIVE FOUNDRY, LEAMORE LANE, 





folo} 


Enquiries to :— 


| PLATT 
MALLEABLE 
CASTINGS LTD. 


WALSALL, STAFFS 
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PETROL x OIL 
TAPS 


] 












































Look after the small parts—that 
is the first principle of efficient 
manufacturing. Rotherham Petrol 
and Oil Taps and other precision 
small parts such as Grease Cups, 
Oil Indicators, etc., ensure by their 
faultless accuracy that there is no 
weak link in the chain of pro- 
duction. We manufacture stan- 
dard parts of our own design or to 
your specifications. 


ROTHERHAM & SONS LTD. 
COVENTRY. Tele.: 64154 
PRECISION MANUFACTURERS SINCE 1750 








Enter No. 193 on reply card 
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AUTOMETRIC 


purposes 


aa ba analicy Ve 
GEAR 
TURBINE 
eMINI-GEAR 
HAND - ROTARY 
OSCILLATING PISTON 
ROLLER VANE 


VACUUM 
*DIAPHRAGM VACUUM 


@ 5 H.P. 2301/50 MOTORISED 


SINGLE & MULTI-STAGE 


write for catalogue 


AUTOMETRIC PUMPS LTD 


LOWER WATERSIDE 


MAIDSTONE KENT 
PHONE: MAIDSTONE 4728 


Enter No. 194 on reply card 
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... and everything is arranged with Begg, Cousland— 
where wire is woven in any mesh, 
any metal for any purpose— 
as perfect as a century of experience can make it 


SPRINGFIELD WIRE WORKS, GLASGOW, S.E. 
Enter No. 202 on reply cari 
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Enter No. 203 on reply card 
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Oxy-acetylene rail 
re-surfacing on Snowdon's 
Mountain Railway. 

(With acknowledgements to 
British Oxygen Gases Ltd.) 





card 


50 Ibs. lightweight 

cylinder mounted on 

Kidde Model T.50. 

Fire Extinguisher Truck Unit 
(With acknowledgements 

to the Walter Kidde 
Company Ltd.) 








ogee? 


ae% 





s 
\\ 
oN 

Many are the end uses for Chesterfield 
seamless steel gas cylinders; nearly 
9,000,000 manufactured to date, pierced 
and drawn from solid billets of steel. 
Cold drawn seamless steel Chesterfield 
cylinders are produced to conform to 
the specifications and regulations 
ruling in all countries, and are as perfect 
as our modern plant and manufacturing 
** know-how "' can make them, 


chesterfield tubes 


THE CHESTERFIELD TUBE COMPANY LIMITED 


CHESTERFIELD - ENGLAND : A MEMBER OF THE GROUP 


CRC 73 








Enter No. 211 on reply card 
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CATTERMOLE 


Write for illustrated brochure 
of our new range of 

General Purpose Cylinders, 
containing complete 


range of sizes and prices. 


H. S. CATTERMOLE & CO. (Hydraulics) LTD. 


FECKENHAM ROAD, ASTWOOD BANK, 
NEAR REDDITCH, WORCS. 
Telephone: Astwood Bank 142/3. 


Enter No. 212 on reply card 
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DOUGLAS, LAWSON 


AND CO. LTD. 
BIRSTALL:LEEDS -ENGLAND 


Telepnone : Batley 598 & 599 =‘ Telegrams : “Pulleys’Birstall, Leeds 





* DOUGLAS, LAWSON PULLEYS *‘STANCHION’ PULLEYS * DESTRON SPLIT PULLEYS * STEEL ROAD WHEELS 
Enter No. 221 on reply cari 








High efficiency 





AIR SEPARATION 


of powders 


The best way of proving what kind of separation can be attained } 
on your own product is to send us a sample of reasonable bulk. 
We will then treat it in our Experimental Dept. (you can be 
present if you wish) and get results which can be attained and 
repeated on a production scale — thus cutting out all element of é 


uncertainty in processing unusual materials. 


AIR SEPARATORS; BALL, RING ROLL & PINNED 
BRITISH DISC MILLS; DISINTEGRATORS MIXERS; MULT! 
PLEX MILLS, VALVES etc. as unit machines o 


complete plants. 
Panag pres fa eres et oe “BRA 


To British ‘Rema’ Manufacturing Co. Ltd., | 
One Industry Road, Sheffield 9 





Please post data on Air Separators 





British ‘REMA’ Manufacturing Co. Ltd. DURING candanntaacaghssaadaesacergnnensaanaoanassshxsnntee | 
PROPRIETORS: EDGAR ALLEN & CO. LTD. POSICION.......ccescccececscrcccccscercccrsccccccscscceens? | 

ONE INDUSTRY ROAD - SHEFFIELD 9 oe see neneeeeeeeeeeesereecessseneneeseaeaceseasneseneet? | 

Telephone: 42721/2 Rett snrisscrceerinneiesaerseinnsesseniil 


Enter No. 222 on reply catl 
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genius! 


An overworked word. 
You can turn it over and sit on it. 


The world is full of geniuses. 


What the world needs today are practical geniuses. 


Not many of them around. 


As it happens 
A number of engineering practical geniuses 


Are assembled at Plowright Brothers 


Waiting for you to toss them 

An elephant of an engineering problem 
Anything from a giant can-opener 

To a filter-cake noduliser— 

Or (if you prefer) from a Nodobungerator™ 


To... well, a Bungonoderator. 


PLOWRIGHT 


BROTHERS LIMITED 
Chesterfield - Telephone 7161 


Designers and fabricators of almost anything in STEEL, 


* You don’t know what a Nodobungerator is, do you? 


Enter No. 231 on reply card 
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smooth, 
silent, 


longer-lasting .. . 
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HYPOID AND SPIRAL BEVEL 
GEARS UP TO 24” dia. 





High quality gears produced 
on the latest machines 
up to 24" dia. for all 
vehicles and locomotives. 

















Axle shafts of all types. Special 
induction hardening process cuts cost, saves 
weight, and permits higher loadings. 





SALISBURY gears are smooth, silent and 
longer-lasting because of their excep- 
tionally good finish—the result of the 
most recent manufacturing techniques 
and of constant attention to detail. 


THERE ARE OTHER BENEFITS of this careful 


quantity-production onthe most modern Revacycle and Coniflex low-cost and others, who constitute the 
Pp rae, gears, for car and light commer- Birfield Group of Companies 
machines . . . excellent quality in every cial differentials up to 44” pitch irfield Group of Companies. 


way ... less servicing . . . a really com- 





cone distance. 


SALISBURY TRANSMISSION LTD. 


shares in the joint technical, research and 
productive resources of more than 

20 famous firms, such as Laycock 
Engineering Ltd., Forgings and Presswork 
Ltd., Hardy Spicer Ltd., 

The Phosphor Bronze Co. Ltd., 














petitive price . . . and, most important, 
delivery on time. That’s why Salisbury gears are 
increasingly specified by designers and manufacturers 
. . . for cars such as Jaguar and Aston Martin, for 
the new diesel locomotives, for the tough work of 
building and agricultural machinery. 


SALISBURY TRANSMISSION LTD 


BIRCH ROAD : WITTON ;: BIRMINGHAM 6 


SALISBURY make most kinds of gears, axle shafts and 
transmissions for industry and commerce. And 
Salisbury technicians are always glad to co-operate 
on new projects and problems. Perhaps they can help 
you too? Please write for further details. 


Member of the herd Birtield Group 


Enter No. 241 on reply cart 
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ALLOTT BROS., 
and 
LEIGH LTD. 


eter 


How long 
does a 
T.V. Belt 





ICKLES FORGE 
ROTHERHAM 


Telephone: Telegrams: 
ROTHERHAM 4115-6 CHIMNEYS. ROTHERHAM 














Enter No. 252 on reply card 





THE MARK OF BETTER BELTING 








In advance of his years 


‘ this lad knows that a T.V. Belt YS 
is a Turners V-Belt. He knows too, 
that it is designed to take punishment— 
n 


ot to give it— and to give long trouble-free 







service on the most exacting ofdrives, 
There is of course no positive 
answer to his question. One can 
only assure him that, correctly 
fitted and correctly loaded, 
the longevity of T.V. Belts is 
phenomenal. Ask any user 





PRIEST FURNACES LTD - LONGLANDS - MIDDLESBROUGH 


tPA 
i i 





‘CS Eee Be eee Oe ee ee 























ae ah nS A F127 
TURNER, BROTHERS ASBESTOS CO LTD ROCHDALE ENGLAND , Enier No. 253 on reply card 
A MEMBER OF THE TURNER & NEWALL ORGANISATION @1a 17 
Enter No. 251 on reply card 
) \] pNITRIPE 
i 
& 
The Nitriding Process for Case-hardening 
Special Steels by Nitrogen Offers 
Surface hardness up to Retention of full hardness 
1100 D.P.H. after heating to 500°C, 
eS Improved resistance to Maximum resistance to 
corrosion by water and frictional wear and fatigue. 
steam. 
Particulars from :- 
ng NITRALLOY LIMITED - ATLAS WORKS - SHEFFIELD, 4 
i . Telephone : Sheffield 26646 Telegrams : ‘‘Nitralloy, Sheffield’ 
Enter No. 254 on reply card Enter No. 255 on reply card 
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CLIPS 


BAasZ 


REGD. TRADE MARK 


WORM DRIVE HOSE 


ili 
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The Finest Clips in the World COMPANION ACCESSORY. ‘To 
THE WORLD’S FINEST CLIP 








L. ROBINSON & CO. (Gillingham) LTD. 
LONDON CHAMBERS, GILLINGHAM, KENT TEL: GILLINGHAM 51182/3 


Enter No. 261 on reply card 
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STEEL CASTINGS 


of all descriptions made in our own foundry 
by CONVERTER & HIGH FREQUENCY 
INDUCTION PROCESSES 














™ BREAKDOWN AND 
SHIP REPAIR WORK 
GIVEN SPECIAL 
ATTENTION 


ase 3 + Ib | ! 


to 


ee ee ee SS 


BARNARD & SONS LTD. 
75 River Road + Barking « Essex 
Telephone: RIPPLEWAY 1188-9 





Enter No. 262 on reply card 





July 8, 1960 THE ENGINERMrH 


Sai 


fota hi, AL 
Ahi fi 


ee, 
— 
—_ 
—_ 6 
ee 
—— 
a 
4 
a 
— 
= ce 


th 
a 
— 
a 
a 
— 
— 
7~ 
Cee 
~ 
ss 
- 


CM Le 
r le i 


s ee 
YOU 






(iH Fan Wy 
ss 





Metal Spinnings, Tube Manipulation, Coil Pro- 
duction, Coppersmithing, these are the industrial 
fields in which we have worked since 1780. Our 
traditional skills are supported by modern plans , 
and the latest techniques. Spinnings can be | 
produced in any metal or alloy from blanks up | 
to 7 ft. in diameter and tolerances of +°005 inch. 
Quantity is no problem and tool facilities are 
available. 


get in touch with 


LEE & WILKES LTD) 


Smiths in any metal 


PRIORY COPPER WORKS 


BREWERY STREET, BIRMINGHAM } 
Telephone: ASTon Cross 2005-6-7 P.B.X. 





A.1.D. and A.R.B. appr 


Enter No. 263 on reply ° 
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SAND-FREE 
STEEL 


CASTINGS 
WITH 
SUPERLATIVE 


FINISH BY THE 
ALSTON 


PROCESS 


—— 












All Alston steel castings are made by a unique process. Special 
mould and core mixes incorporating a new bonding medium result 
in satin-smooth castings requiring minimum machining. Thus, the 
high cost of tool replacement is minimised and a purer casting with 
better finish is produced in less time for the same price as ordinary 


castings. 


SEND FOR DETAILS NOW OF THESE HIGH GRADE PRODUCTS 





SCIENTIFIC CONTROL 

Rigid quality control at every stage of production, culminating in 
stringent chemical and physical laboratory tests, Gamma-Ray and 
crack detection inspection, ensures absolute purity of casting. 











ALSTON FOUNDRY CoO. LIMITED 


NENT FORCE FOUNDRY - ALSTON -* GUMBERLAND - TELEPHONE: ALSTON 268 


612 





Enter No. 271 on reply card 









8 July 8, 1990 THE ENGINEER 7 




















NO MORE TROLLEY-WIRE ACCIDENTS WHEN 


YOU INSTALL FULLER ELECTRIC POWER TRACK 

































Fuller Electric Power Track eliminates the 
dangers continually threatened by bare trolley 
wires. More and more factories are being 


equipped with this simple protected system that 





ensures safe working conditions. Power Track is 
guaranteed to give 100 per cent protection 

when tested with the standard Test Finger to 
BSS 3042/1958. Unlimited lengths of track, in 
straight or curved sections, can be erected 


for operation on all types of supply up to 200 amps 


A member of the Hawker Siddeley Group 


Sole U.K. representatives for ASEA Sweden per conductor. Isn’t it time that your factory was 


FULLER ELECTRIC LIMITED 
FULBOURNE ROAD: LONDON E.17 
Telephone: LARkswood 2350 


protected by a Fuller Electric Power Track? 


Also at Birmingham, Glasgow and Manchester 


Enter No. 281 on reply card 
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6,720 lbs Pressure 
| for only £135 Cash! 





a 








| 
' Bench Press that weighs only 23 cwts. 
and gives you a 3 Ton downstroke 
Pressure at 3” per second pressing time, 
certainly meets many everyday industrial 
requirements. The fact that it can be used 
in series, as shown here, gives it an appeal 
far in excess of that for which it was orig- 
inally designed. Any enquiry as to its ad- 
aptability for your particular needs will be 
promptly met, and the all-in ex works 
| price of only £135 makes this an extremely 
attractive proposition. 





PILOT WORKS LTD., 


‘anchester R " 
Tel: Bolton 55 ead, Bolton 


LONDON OFFICE 
3 Southampton Place, W.C.1 
Tel: CHA 5130 





Enter No. 291 on reply card 
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THERE’S 
PLANT GAPAGITY 
AT GARRON 





It pays to use the production resources of Carron Company. 250 
acres of plant for casting, forging, machining, enamelling and sheet 
metal fabrication are on call to manufacturers who find it uneconomic 
to tool up for the special job. The technical advisory service of Carron 


is ready at all times to help iron out production problems. 


Consider this plant capacity for medium heavy machining: plan- 
ing vertical and horizontal boring mills; milling and drilling of work 
up to 5 tons; moulding and machining capacity for non-ferrous 
components up to 5 cwts., including high speed routing and precision 
milling. Fabrications, too, light and heavy gauge, stainless steel, press 
tools, welding. From small light gauge sheet metal to large plate 


welded fabrications, Carron can quote. 


ARRON 





CARRON COMPANY « GARRON : FALKIRK - STIRLINGSHIRE 
LONDON OFFICE: I5 UPPER THAMES STREET, E.C.4. CENtral 7581 (4 lines) 
and at 22-26 Redcross Street, Liverpool, 1. 125 Buchanan 


Street, Glasgow, C.1. 33 Bath Lane, Newcastle upon Tyne 


Enter No. 292 on reply card 
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PLATES & SECTIONS 
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APPLEBY-FRODINGHAM STEEL COMPANY «+ SCUNTHORPE «+ LINCOLNSHIRE | 

A Branch of The United Stee] Companies Limited 

; 


AFlo/ 
Enter No. 301 on reply card 
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PRODUCTION = =>" 
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BUILT THROUGHOUT TO J.I.Cc. STANDARDS 


NEWALL GROUP SALES LIMITED 
PETERBOROUGH: TELEPHONE 3227 — 


P.5139 


Enter No. 311 on reply card 
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economy at Kodak 


Electrical power and process steam are both provided by this 
5,000 kW turbo-alternator set at the works of Kodak Ltd., Wealdstone, 
Harrow, Middlesex. 


The 3,000 r.p.m., single-cylinder pass-out turbine, operating at steam 
conditions of 640 p.s.i.g. and 750°F, is direct-coupled to an 
“ENGLISH ELECTRIC’ alternator. Steam for process purposes is provided 
at the rate of 65,000 lb/hr at a pressure of 20 p.s.i.g. The installation 
also incorporates ‘ENGLISH ELECTRIC’ 11 kV and 415V switchgear and 
main control desk. 


A second set is now on order for the same works. 


ENGLISH ELECTRIC 


steam turbines 


SS 


a 


| ae 


THE ENGLISH ELECTRIC COMPANY LIMITED, MARCONI HOUSE, STRAND, LONDON, w.e 
7 Steam Turbine Division, Rugby 


WORKS!  STAPPORD * PRESTON © RBUOCGRY *~ BEARBPORD * LiveERPOoOE « ACCRINGTON 
ST.38 


Enter No. 321 on reply® 
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— CONTINUOUS CASTING LINES 




















ALUMINIUM STRIP CONTINUOUS CASTING LINES Incorporate :- Casting Machine, Rolling Mills, Flying Shear, 
FOR STRIP UP TO 15” WIDE. Continuous Double Coiler and complete 
Electronic Control. 


BILLET & SLAB CONTINUOUS & SEMI-CONTINUOUS Incorporate :- Casting Machine, Flying Saw, Discharge 
NON-FERROUS CASTING LINES. Mechanism, Billet Saw, Conveyor and 
IN CONJUNCTION WITH LOMA OF NEW YORK. Complete Electronic Control. 


CONTINUOUS CASTING CUTS COSTS 


Lower Material Costs. 


The new casting processes greatly reduce 
capital investment and metal production costs. 

From the molten metal two operators can 
produce 15,000 ft. of 8” wide x 3” thick 
Aluminium Strip per hour. 


Stock Holding Reduced. 
Thus saving time, handling and floor space. 


Scrap Recirculation. 


Scrap offcuts etc., can be recast into new strip 
in minutes. 





also 


Continuous Casting Machine and Flying Saw for Multipie-Strand Billet 
Continuous Casting Machine to produce - per _ of 8” ~ron production. 

| x2" thick Aluminium. This machine is to form part of a complete 

line. The molten metal is poured into the cavity formed in the large ROLLING MILLS and ANCILLARY EQUIPMENT 

revolving casting wheel and is held in position by an endless steel belt. CONVEYORS - BILLET and SLAB CIRCULAR SAWS 

As the wheel turns, water is sprayed on the inside and outside of the . é ; 

wheel and consequently solidifies the metal thus forming a continuous Electronic Systems integrated with our own or customers’ equipment. 

strip. 








ALBERT MANN ENGINEERING CO. LTD. 


BASILDON INDUSTRIAL ESTATE ° ESSEX Telephones: BASILDON 20421-2-3-4-5 
Enter No. 331 on reply card 
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4 LEAFLETS 


on 


totally enclosed, spur or 
helical gear units for 
industrial drives 





(1) LEAFLET GB53 


Co-axial type spur or helical gear units. Types 
DRCO and DRCV. Double reduction ratios 
up to 50 to 1. Single reduction ratios up to 
Th to 1. 


(2) LEAFLET GB51 
Single reduction spur or helical gear units. 
Type SR-N narrow. Ratios up to 5 and 10 to 1. 
(3) LEAFLET GB/50/1 


Single reduction spur or helical gear units. 
Type SR-W wide. Ratios up to 54 to 1, 














(4) LEAFLET GB52 


Double reduction spur or helical gear units. 
Type DR horizontal. Ratios up to 60 to 1. 





For these leaflets or any further information write to: 
ALFRED WISEMAN & CO. LTD. 
Glover Street, Birmingham. 
London Office: 8 Southampton Row, W.C.1. 





Enter No. 332 on reply card 
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Murex <“Fastex 100” Electrodes 
for Pipeline Welding 


The new Murex “ Fastex 100” electrode has been 
specially developed for the rapid vertical downward 
welding of pipelines by the “* stovepipe ”’ method. 
An extremely fast deposition rate can be obtained 
by using a “touch” or short-are technique and the 
electrode provides a very steady arc over a wide 
range of current values. 


The electrode is easy to use in any welding position 
and smooth and regular weld beads can be obtained 
without undercut. The slag is light and easily remov- 





N 
MUREX 


V 


MUREX WELDING 


PROCESSES 


able, enabling operators to maintain good rates of 
welding. 


The electrode is also available as the ** Fastex 100M ” 
type for use on 0-5% molybdenum bearing steels and 
it conforms with the requirements of BS 2493 and 
AWS/ASTM E7010 and E7011. 


The’ Murex “* Fastex 100” electrode is approved for 
use in all positions by Lloyd’s Register of Shipping, 
the Ministry of Transport, large petroleum companies 
and the North Thames Gas Board. 


LTD., WALTHAM CROSS, 


y The world’s finest welding electrodes and equipment. 


HERTS. 


T 3s 


Enter No. 341 on reply “ 
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(BOX KES: 


BIRMINGHAM MANCHESTER SHEFFIELD LONDON 
Scapa Works Frederick Road Stevenson Road Scapa House 
Langley Green Pendleton Attercliffe Park Royal Road 

Oldbury, Birmingham Salford 6 Sheffield 9 London N.W.10 

Tel: Broadwell 1611 Tel: Pendleton 248] Tel: Sheffield 41216 Tel: Elgar 5819 

Telex 33183 Telex 66448 Telex 54205. Telex 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 






METAL IN OUST RIES a | GS &..0:0U COMPAN Y 


SN.10 
Enter No. 351 on reply card 
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OF EVERY 














HIGH CLASS SPRINGS frALL PURPOSES 








We Manufacture: 







A large range of 






Hiv 


coil « flat springs 
One off or bulk 
production to 


Spe haeell 


AT 


ayy 


specification 


HILL & JACKSON (sprines) LTD. 
SWAN LANE : WEST BROMWICH 


TELEPHONE: 0462-3 WEST BROMWICH * TELEGRAMS: FLEXIBLE, WEST BROMWICH 


Enter No. 352 on reply card 


DESCRIPTION & SIZE 


Pressure range from 
5-20,000 Ibs. per sq. inch. 









Prompt 


Highest 
Deliveries 


Quality 


Send for Illustrated Catalogue 


EAGLE & WRIGHTS 
(GAUGES) LTD. 


87 CARVER STREET 
BIRMINGHAM, | 


Telephone: Central 8/96 





Enter No. 353 on reply card 
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for testing 
rotating machinery / 
om 






INTEGRAL TYPE 


The usefulness of the integral type of torquemeter in the 
development and testing of machines is being recognised 
in an increasing number of engineering applications. 


and power for a relatively small outlay. 

Electric Torquemeters of all capacities are made by 
AEI and calibrated individually, the accuracy 
obtainable being within 1%. 

The AeI Electric Torquemeter gives direct readings 
of torque on a graduated drum scale; the scale 
reading multiplied by the r.p.m. and divided by a 
constant gives the h.p. The principle of operation 
is that the angle of twist is made to alter the 
air gap of a differential transducer, the 
alteration being measured electrically and 
shown on a galvanometer. The small power 
required is obtained from a.c. mains. 
Full technical details are given in 
Publication 714L/A, which will be 
gladly sent on application. 










Marine Department, Woolwich, London, S.E.18. 


torquemeters 


Such an instrument provides valuable information on torque 


The largest and smallest 
AEI integral torquemeters 

produced so far. The indicator 
can be seen immediately above 
the two shaft units. 


ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 


Telecommunications Division 



















Tel: Woolwich 2020 





TA 2498 
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INCORPORATING . ar ae 
C.C. & B. LOW PRESSURE HYDRAULIC LUFFING, 


The Clyde Hydral-Luff is an electric crane having the jib operated 
by an electro-hydraulic transmission system. It has established 
new standards of smoothness, reliability, and operational speed 
for many ports. Built for hard work, long life and ease of 

ee maintenance, the Hydral-Luff could well 
aM reduce your handling costs. May we furnish 
you with further details ? 


CLYDERT 


CLYDE GRANE & BOOTH LTD. 


Incorporating : 
Clyde Crane & Engineering Co., Mossend, Lanarkshire 
Tel. Holytown 412 (6 lines) Grams: ‘Clyde Motherwell Telex’ Telex 77443 
and 
Joseph Booth & Bros., Union Crane Works, Rodley, Leeds 
Tal. Pudsey 3168 (6 lines) Grams: ‘Cranes Rodley Telex’ Telex 55159 
Enter No. 362 on reply card 





Send for the Clyde 


Hydral-Luff Booklet. 
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ia. s J. MAIN « CO. LTD. 


/, Capstanand Auto- 

f matic Work and 
GRIFFITHS, GILBART. LLOYD. Sheet Metal Press- 
AND COMPANY LIMITED yo sys setal, 
oor Che 
BIRMINGHAM, 18 | \o 


TELEPHONE NORCthern 6221 


CLYDESDALE IRON WORKS, 
POSSILPARK, 
GLASGOW, N.2. 


TELEPHONE: POSSIL 8381 


VINCENT HOUSE 
VINCENT SQUARE, 
LONDON, 3.W.1. 


TELEPHONE: VICTORIA 8375 


PICALCUTTA CHITTAGONG NAIROBI 














Enter No. 371 on reply card Enter No. 372 on reply 1 


SAD] QUALITY POWER TRANSMISSION EQUIPMENT 
*-) is this man costing you money ? 















@® ELIMINATE MANUALLY Other Sadi Power Transmission products— 
OPERATED VALVES A.S. SAFETY COUPLINGS * SADIVAR 
@ INCREASE EFFICIENCY— VARIATORS:GEARED MOTORS: SPEED 
@ MOTORIZE WITH THE RX REDUCERS ‘ HAULAGE CAPSTANS ° 
SERVO MOTOR— WINCHES ‘ MACHINE TOOL DRIVES 
a IN ALL POSSIBLE If you are concerned with motorization 
G, problems you cannot afford to be with- 
The RX is so designed for valve opera- out the world’s leading specialized 
i. ae _ tion that existing as well as new valves journal on MOTORIZATION which 
I can be inexpensively motorized without will be sent to you FREE on request. 
any structural alteration to the valve. 
| TAKEN OUT OF SERVICE while i F 
being adapted. — —— Please send me your FREE a 
Standardize with SADI servo motors. H = —_ issue journal ‘MOTORIZATION’ ‘ 
NO LIMIT SWITCH SETTING | 9 and further details of , 
REQUIRED at installation. oes 1 
OPENING and CLOSING EN- a yon a 
SURED even if limit switches are out | # ee es one é 
of action. : i ea een - 
OPERATION IN ALL POSSIBLE re Ce ae res a TO i 
POSITIONS—Horizontal, Vertical or 5 I 
inclined at an angle. Ms ss cs es ee ee me 
, 10-14 ANSDELL STREET, LONDON, W.8 Telephone: WEStern 7653 
Sha Wa | Automatic or manual electric control of valves by RX Servo Motor: §rd to 7 h.p. 








Enter No. 373 on reply card 
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Suctecte WELDED STEEL | 


FABRICATIONS 


4 W. A. HUNWICKS & CO. 
LTD., 


HARRISON WORKS, 


HALSTEAD, Essex. 
Tel. Halstead 2129 


Specialists in the Batch Production 
of Intricate Fabrications or Single 
Weldments up to 2 tons in I piece. 
Shearing 6’ 0’ x 3”, Rolling 6’ 0” 
x 1”, Forming 6” 0” x 4”. 

Flame Cutting. Spot Welding 





CROSTHWAITE FURNACES 
SCRIVEN MACHINE TOOLS LTD. 


York Street Ironworks, Leeds 9 = Tel.: 3241/-2 
32, Victoria Street, London, SW.) Tel: ‘Abbey 2966 











Enter No. 381 on reply card 





Enter No. 382 on reply card 


MORE Schieldrop Industrial Oil Burners are used by 


MORE and more leading engineers and 
MORE ..:ise-c, S.P.0. Burners have 


Re been sold 
IN GREAT BRITAIN wn than any other make 
LONDON 

Sechiold ropPp 


industrial Burners 


MANCHESTER 
SCHIELDROP & CO. LTD., STOTFOLD, BEDS - Tel 414 (4 linet) py, 








Tel : Blackfriars 3851 


SOUTH WALE 
Tel : SKEWEN 3383-3103 


BIRMINGHAM 
Tel : Erdington 2772 








Enter No. 383 on reply card 
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BOLTS, NUTS, SPECIAL FASTENINGS 





a hol for ct! 


Whatever your fastening problen 
Wiley can make a bolt for it—anj: 
a nut too~! 
ask them! ; 








NA 





JAMES WILEY & SONS LTD., DARLASTON 
Telephone: James Bridge 2692 





MWS56 


Enter No. 384 on reply cari 











PLAUER 


HORIZONTAL BORING 
AND FACING MACHINES 


EX STOCK 















































Sole Agents 





Telephone Elgar 4000 


Selson, 


H.63A H.80 H.100 ss] I eS 
SPINDLE DIAMETER 24” 33” 3.15/16” 
FACING DIAMETER 22” 28” 353° 
SPRIDLE SPEEDS 12400 | RPM. | RPM. 
TABLE SIZE 314” x 314” | 354” x 444” | 444” x 492" 
Price (including import duty): H.63A £4,171, H.80 £4,984, H.100 £7,268 
PLEASE CONTACT US FOR FULL DETAILS 


And at Kingsbury (Nr. Tamworth), Manchester, Glasgow, Swansea, Newcastle-on-Tyne 
Sheffield, Southampton, Belfast, Bath 








Always Selson’s for Machine Tools 


The Selson Machine Tool Co. Ltd 


SUNBEAM ROAD, LONDON, 


N.W.10 STANNINGLEY, Near LEEDS 


Telephone Pudsey 2241 





GROUP 
oF cone 








Enter No. 385 on reply. g 
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TURBINE POWER PLANT 


eee 





for industrial service.... 


The turbo-alternator set illustrated supplies the electric power requirements of the 
Cambridge Gasworks (Eastern Gas Board), and is also arranged to run in_ parallel 
with the public electricity supply system. 


The set comprises an Allen pass-out condensing steam turbine running at 9000 r.p.m., driving 
a 500-kW alternator at 1500 r.p.m. through epicyclic gearing. The turbine is fitted with inlet- 
pressure governing and pass-out pressure control, and operates with steam from waste-heat boilers 
at 180 p.s.i.g. and 600° Fahr. It also provides up to 4000 Ib. per hour of pass-out steam at 
20 p.s.i.g. for retort steaming and by-product recovery plant. 


Specialists in complete industrial power generating plant installations 





BEDFORD 


W.H.ALLEN SONS & C° L) Ererc: 








Telephone: Bedford 67400 Telegrams: Pump Bedford Telex (Telex No. 82100) 


39 


Enter No. 391 on reply card 
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You could save up to £3,000 p.a. using 


\ 
| 


| 


AZOFLE X FB Intense-line Paper in a. 


Model 150 AZOFLEX Dyeline Machine 


AZOFLEX< is the word for fast, economical 
photoprinting. Using AZOFLEX FB intense-line paper, 
you can get 10,000 copies of invoices, documents, 
parts-lists, etc., every working day from the Model 150 
AZOFLEX combined automatic printer/developer. 
Consider these major economies: 





1 | 
| 

AZOFLEX FB dyeline paper supplied in rolls is % 

cheaper than cut sheets. SAVING: approximately 


£1,800 per annum on output of 10,000 (13” x 8”) 
dyeline prints per day. 


2 


Output of only one Model 150 with one operator 
is the equivalent of four machines hand-fed by four 
operators. SAVING: approximately £1,100. 








N.B. Many business and industrial concerns find that it Even if your requirements are only 5,000 copies a day, your 
pays them to hire certain AZOFLEX dyeline machines, total annual saving can amount to £1,000 per annum, and 
rather than buy them outright. Alternatively, rental leave your AZOFLEX operator time for other duties. 
purchase may be preferred. AZOFLEX dyeline reproduction saves time, saves space, 


May we send a representative to discuss in confidence the saves staff, and saves real money. 


most beneficial terms for your company ? 








Wile Azoflex 


PHOTOPRINTING PAPERS & MACHINES 


ILFORD LIMITED, INDUSTRIAL SALES DEPT. AZ21H, ILFORD, ESSEX. 








TELEPHONE: ILFORD 3000 
Enter No. 401 on reply card 
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Now from Quasi-Arc 
amade-to-measure boom 
at an off-the-shelf price 


Quasi-Arc make this welding boom to measure for 
your specific needs—at the price of a piece of 

standard off-the-shelf equipment. 

Careful design of the QUASI-ARC RAM-TYPE 
WELDING BOOM has produced an ingenious 
combination of standard and variable components to 
give complete flexibility of build-ups, and to make high 
quality high production equipment available at low cost. 


Check the features :— 


@ Boom accommodates any automatic welding 
head and can carry an operator if required. 


@ Boom and column both available in a variety of 
lengths to give horizontal and vertical movement 
of the welding head in the range 4 ft. to 24 ft. 

@ Boom and welding head may be moved to any 
desired fixed position for welding, or may be 
manipulated at welding speeds between 
6” and 60” per minute. 

@ Column fixed or swivelling through 360°. 

@ Base of column fixed or wheel-mounted for 
positioning or manipulating at welding speeds. 

@ Tachometer for welding speed indication 
fitted as standard. 

@ Special ‘'top-hat'’ box sections of boom and 
column ensure maximum rigidity. 

@ For full details write for Quasi-Arc Technical 
Circular No. 203. 


| Quasi-Arce ney.) world leaders in arc welding 


QUASI-ARC LIMITED, BILSTON, STAFFS. TEL: BILSTON 41191 - A (@) company 


Enter No. 411 on reply card 
E 












Way? 


LONDON OFFICE: 


ST. 


RINGS Gras Huei audi 
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Seamless Rings in Carbon and Alloy Steels. 
Flanges of all types. Gear Rings and other 
rings with square, rectangular or profiled cross 
section, from 6 inches (min. weight 70 Ibs) to 78 
inches inside diameter and from 2 to 12 inches 
axial width. 


Circular Die Forgings, maximum weight 2,000 
lbs. —Plain or punched slabs and special 
shaped forgings up to 40 inches diameter. 


LH) (> eros. « co. ur. 


TRAFFORD PARK STEELWORKS, MANCHESTER 17 


ERMIN’S, 


CAXTON STREET, WESTMINSTER, S.W.1 


Enter No. 421 on reply card 
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1.C.1. Liquid Carbon Dioxide in bulk is not only the easiest but the cheapest 
way of buying pure CO,—there are no handling charges, because it’s piped direct 
to your storage tank (if you haven't a tank I.C.I. will supply one). It’s easy to maintain adequate - 
stocks, and when your tank does need replenishing, I.C.I.’s rapid delivery service sees to it right 
away. If you need advice on operating or maintaining your equipment, or indeed on any carbon 
dioxide problem, |.C.1.’s technical service is there to help you. 


FOR SMALLER USERS the ‘Drikold’ liquefier is available—inexpensive, simple and quick to operate. 
BUY COs THE GHEAPEST WAY 


Full information on request 
IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON S.W.1. 


DK.32I 


Enter No. 431 on reply card 








No Such Thing as the 
Ideal Portable Compressor ? 


Here’s one! 


_ The new ACD 60. Light enough to 
be towed by car. Compact enough to 
accommodate tools in the canopy. 
Reliable enough never to let you down. 
Inexpensive enough to make it a 

really wise buy. The ACD 60 designed 
by public utilities engineers 








specifically for service laying—a 
job which it does ideally. 


Other products include: 





Write for further specifications 
of the ACD 60 compressors for any 
purpose where 60 cu. ft. is sufficient. 


‘LEAD WOOL)’ for pipe jointing: caulking tools 
and pipeline testing equipment. Suppliers of 
high quality base metal powders, solders, etc. 


the LEA D W 0 0 [ C 0. LT D Phone: Snodland 516-7 


Telegrams: Strength Phone Snodland 





SNODLAND KENT 


Enter No. 432 on reply card 
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BEAUTY 
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colours. Write for further details 


Ww >, 


© 


FOR NEARLY HALF A CENTURY 


BRITISH ROLLING ee 
BRYMILL STEEL WORKS 





LIMITED 


TIPTON 


PO. BODxX NO 10 


STAFFS 








Eater No. 441 on reply 
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» DESIGNERS OF CLUTCH 
| AND POWER TRANSMISSIONS 


a 
ig 


| 


see Ferodo First 

for sintered metal 
& cermet friction 
linings 


when duties beyond the scope of conventional 





friction materials are called for 








FERODO FIRST 
OR LIGHT 
AND HEAVY DUTY 


‘ 





RODO LIMITED - CHAPEL-EN-LE-FRITH 
Member of the Turner & Newall Organisation 


I 


9/38 


Enter No. 451 on reply card 
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Selective Particl 


“But what IS | 
Acceleration?” 4 


“Just what it says—selecting dust particles by size 
in order to accelerate them to, but not beyond, the vel 
required to collect them.” 


“How pe 


“With SPA, the unique, multi-cellular, dry, 
centrifugal dust collector manufactured exclusively in the | 
U.K. by Steels Engineering Installations Limited.” 





t 


“Complicated, | suppose?” 


“On the contrary, quite simple. And moderately priced, 
too, besides which, due to the principle employed, erosio! 
practically eliminated, giving SPA a much longer 
life than the majority of dust collectors.” 


“But would it meet my requirements ?” [ 


% 


“Unquestionably! So flexible is SPA and so comprehensivt) 
the design and advisory service offered by Steels, 
that practically any dust problem can be solved simply by} 
ringing SUNDERLAND 56281.” rH 


“Come to my office—we’ll discuss it in detail.” 


DUST EXTRACTION 





Bre 









STEELS ENGINEERING INSTALLATIONS LIMITED = sUNDERLAND & BIRMINGHAM 


Enter No. 461 on ™ 
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BRAD 


REGD. 





sion 


| for 
" every opening 


by 


THE DOORS COMMANDING THE WORLD’S LARGEST SALE 
Send for Illustrated leaflets 35/SDG 


‘Brady & Company Limited, Manchester 4. Telephone COLlyhurst 2797/8;9 and at 
London, Birmingham, Glasgow, Montreal, Port Credit, Hong Kong. 

DY FOR EVERY OPENING : BRADY ROLLING DOORS IN STEEL, WOOD 

ND ALUMINIUM SLIDING SHUTTER DOORS °* GRILLES IN STEEL, 

UMINIUM OR NYLON UP AND OVER DOORS * FIREPROOF DOORS 

OLLAPSIBLE GATES * SLIDING DOOR GEAR RUBBER DOORS 

‘NAMENTAL IRONWOR!: ALSO MANUFACTURERS OF BRADY LIFTS. 












Clamping 
for Safety 


with the ODONI MACHINE BED CLAMP 


An entirely new design in Machine Bed 
Clamps, now in use in workshops 
throughout the country, is making the 
machining of small parts easier and safer. 


The Odoni Machine Bed Clamp has these 
features : 

Clamps any thickness from .001 in. to 2} in. 
Fully open to fully closed in a few turns. 
No spanner, packings, shims or other 
makeshift required. 

Swivels in any direction without adjust- 
ment. 

Over } ton pressure can be applied. 


Supplied with bolts and heavy washers for 
T-slots. Base fitting tapped gin. Whitworth. 
Finished in grey hammer stove. Obtainable 
through Engineer’s Merchants or direct from 
the manufacturers, price £2.17.6 per pair. 


14 day FREE TRIAL 


Try a pair of Odoni'Machiae Bed Clamps in your own 
machine shop. Send us a postcard 
teday wi.h your rame and address— 
we wi.| send you a pzir of clamps by 





Odon 


Patents applied for in principal countries Precision milling on rotary table 
ODONI EQUIPMENT LIMITED (Dept. 46) 
79-85 SCRUBS LANE, LONDON N.W.I0_ telephone LADBROKE 2948 
Enter No. 472 on reply card 


NULLA Ue 


return without any obligation to 
purchase, and at no cost to your- 





selves. 








BRIGHT DRAWN STEEL 
BRIGHT TURNED BARS 


(UP TO 18° DIAMETER) 


BLANKS 


MILD STEEL 
FREE CUTTING 
CASE HARDENING 


HIGH TENSILE— 


to all carbon steel 
specifications 








precision... 


Cross British made products are manufactured 
by an outstanding process used for the hardening 
and tempering of steel coils and rings. Covered 
by many patents, this manufacturing method has 





enabled components to be made from wire and 
with superlative accuracy. When top standards On Aaniealy 
are essential you: can rely on Cross precision Ministry of Supply 


‘ products. 


HED 


MANUFACTURING COMPANY (1938) LTD. 
BATH SOMERSET ENGLAND 


Phone: Combe Down 2355/8 
Telegrams: ‘CIRCLE’ BATH 


Rly. Executive, A.I.D. Etc. Lists 
GOVAN SHAFTING 
& ENGINEERING CO. 


87 HELEN ST GOVAN GLASGOW 
(Prop.: The Steel Company of Scotland) 














MWMUOUITUTOAUUUUOSOATEA UAL Len 











Enter No. 471 on reply card 





Enter No. 473 on reply card Enter No. 474 on reply card 
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nylon 
at its best 
is called.... 








The Nylastic bearing is now 
firmly established as the ideal 
bush for swivel arm and lever 


applications. Nylastic is also 


used for steering joints, diesel fuel 


secre ullway VALVES 


pads, cable support clips, and is 


used with combinations of rubber MEET EVERY REQUIREMENT 


and metal for steering column Un Wikis ie seabeletion. 


bearings, anti-vibration clips, PONTULI Ree TT AUS aC 


é : or gases at high or low pressure. 
earthing clips ete. 


Negligible maintenance. 


: = No metallic contacts. 
The experience gained over the 


: No lubrication required. 
past years enables us to give a 


Made in stainless steel and 
unique service in advice and design other materials for a wide 
range of applications. 

for the increasingly popular material. 
Our Technical Staff is available to 
give you information and suggest 
schemes for your particular 


applications. 


HOWARD CLAYTON-WRIGHT LTD. 


WELLESBOURNE 


WARWICK ‘ 4 Reee aren? » aye ' ‘i 
Telephone: WELLESBOURNE 316 a 
Telegrams: ‘CLATONRITE’ Wellesbourne 

HYDRAULICS & PNEUMATICS LTD 


WULFRUNA WORKS, VILLIERS STREET, WOLVERHAMPTON 
Telephone: Wolverhampton 24456 





— 


Enter No. 482 on reply ¢ 
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ad important 
element 


in the processing of critical liquids 


’ 
The entire resources of the 
Heatrae organisation are at your Designed for heating nitrogen to a temperature of 1,000°F 















disposal—a wealth of knowledge this specialised electrical equipment was manufactured for 
nl eapertatice to enainins t Se the installation in a chemical plant. Of flameproof construction, 
ener thevensing domuns for Resting the equipment has a loading of 40kW. and a working 
equipment for specialised 5 
, ' : pressure of 15 lbs p.s.i. 
industrial development. We 2 : : ee 
shall be pleased to oulliborate Control panels for this type of equipment can be supplied in 


with you in solving your either flameproof or non-flameproof construction. 





problems. 
WRITE FOR CATALOGUES OF HEATRAE INDUSTRIAL HEATING EQUIPMENT 


K (Heatzae) PIONEERS IN INDUSTRIAL ELECTRICAL HEATING 


HEATRAE LIMITED 


| HEATRAE WORKS - NORWICH : NOR29a + ENGLAND 
Enter No. 491 on reply card 




















Introducing the 
Rollstock Radial Crane 


(Patent applied for) 























Founders in Grey lron, Grades 12-14, 
High Tensile Brasses, Gunmetal, Phosphor 
Bronze, Brass and Aluminium. Specialists 
in machine moulded repetition 
castings for the light engineer- 


ing and electrical trades. 


j particular problems. e 
THE ROLLING STOCK X ENGINEERING CO, 
} ALBERT HILL, DARLINGTON 


THOMAS HOLCROFT 
| ASK Us T é 6 
EERING, PROFILE BURNING, HOPPER MANUFACTURE, ETC, ETC. AND SONS LIMITED 


ETTINGSHALL FOUNDRY, WOLVERHAMPTON. Tel: Bilston 41271/2 


A Two-Ton Crane in your workshop, working 
within two hours of delivery. No main structural 
alterations. Consult us if you have lifting prob- 


lems. We give on the spot advice to solve your Contractors to all 
Government Departments, 
British Transport Commission 
and British Electricity 


Authority. 








——— 


ly ¢ 














Enter No. 492 on reply card Enter No. 493 on reply card 
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RICHMOND WELDING CO. 


Fabrications, Large and Small, 
Stainless Steel. Copper and 
Aluminium Welded by the 
Argon Arc or the Argonaut 
Process. Engineering. 


Tele.: BRADFORD 25405 
Established 1929 





Enter No. 501 on reply card 















HYDRAULIC 
PRESSED 





IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD - PROPRIETORS 


Enter No. 502 on reply card 











HEAVY DUTY 
LATHES 


This 36in. height of centres machine is 
typical of the heavy duty lathes which 
we manufacture, from 2lin. to 60in. 
height of centres. In addition, we have 
available surfacing and boring lathes and 
sliding bed break lathes. All are built 
to the highest standards of accuracy and 
with the best materials and workman- 
ship. In general, the range is designed 
for the heaviest class of work, but we 
also built some machines intended for 
light work on large and heavy compo- 
nents. 

The lathe illustrated has two saddles, 
each with two tool posts and quick 
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power traverses are applied to all 
motions. These traverses and the main 
drive are controllable from push button 
stations on each saddle, ensuring the 
maximum speed and ease of operation. 
Different ranges of spindle speeds are 
available to suit the class of work to be 
done and screw cutting can be provided 
or omitted as desired. Likewise power 
feed to the top slides is optional and, if 
specially required, a screw cutting 
motion is possible at this point. 


The photograph shows clearly the 
massive construction of our lathes, the 
proportions of the bed being shown very 
clearly. The narrow guide for the saddle 
is on the front shear. The spindle 
bearings are of very ample size to deal 
with the loads involved and all fast 
running shafts are carried on ball or 
roller bearings. The loose head is of 
massive design and carries a running 
spindle. We have a number of types of 
loose head, including one with a full 
scale spindle, complete with chuck. 


Steadies are available in a number of 
different patterns, including the open 
type for very large work. Boring bars 
and other special tooling can be supplied 
in accordance with customers’ require- 
ments. Taper turning can be by tangent 
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bar or, if required, by gearing, and shy 
steep tapers can be machined using ty 
swivelling top slides with power fej 
We are also pleased to investigate ti 
possibility of supplying hydraulic copy 
ing devices to suit specific jobs. 


















We invite your enquiries for lay 
lathes as well as the other machin 
which we build and we are always hap 
to arrange for a visit of one of 0 
technical representatives to discuss yo 
requirements and problems. 


SCOTTISH 


MACHINE TOOL 
CORPORATION LTD. 


17 Lynedoch Cresc., Glasgow, C3 
—————— DOUGLAS 6586/9 : 
58 Victoria Street, London, S.W.I. 
VICTORIA 2106 
256 Moseley Road, Birmingham 12. 
CALTHORPE 2541 
The Building Centre, Brunswick Ter, 
Leeds 2. 
LEEDS 25050 
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TRADE \ Stnedler MARK 
PAN GRINDING MILLS 





REVOLVING OR STATIONARY PANS 
PERFORATED OR SOLID BOTTOMS 
OVER OR UNDER DRIVEN 


Smedley Brothers. I’ 
Belper. Derbyshire. 
Telephone: Belper 12 
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RIVLINK 


The SUPER BELT 





for all VEE DRIVES 








Made in RUBBER FABRIC 
Least Stretch—Longest Life 


Each Link a Complete Unit 


Detachable and Adjustable 








RIVLINK BELTS Lt! 


NORTH STREET - OPENSHA 
MANCHESTER 11 Telephone: EASt# 
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Fally-aautomatic 
BUCKAU-WOLF 


Slot Bunker and Blending Bunker Plants 
with discharge carriage 





(German and foreign patents) 


for hard coal, brown coal, briquettes, coke, peat, limestone, 
ores, dolomite, stone, soil, spoil ete. 


No arching of material over bunker discharge opening. 





No bunker gates, pockets or pile-ups. 





Completely automatic discharge, both over the entire length or 
within any desired sections of the bunker. 


Infinitely variable control of delivery rate within wide limits. 
Materials can be blended to suit requirements. 
Delivery rate and blending ratios can be remote controlled. 


Minimum maintenance, maximum dependability. 





Simple design makes for easy operation. 


Low capital outlay. 


Performance-proved since 1922 
BUCKAU-WOLF Discharge Carriage 














<q pap 1071458 
































You may confidently let us in on your particular bunkering prob- 
lems The wealth of our experience in the construction of slot 
bunkers with discharge carriage having rotating scraping tools 
and the related conveying, crushing and screening plants is 
WY gladly at your disposal. 





/ BY 


MASCHINENFABRIK BUCKAU R.WOLF 
AKTIENGESELLSCHAFT- GREVENBROICH-NEUSS 
(WESTERN GERMANY) 
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o/ extra flow 
0 achieved! 








25,000 gallons of water flow through this treatment 
plant each minute, instead of 18,000 gallons per min- 
ute, the originally intended capacity of the plant! This 
represents an extra flow of 30 per cent. 

Installed by Paterson for the Abbey Works of the Steel 
Company of Wales, it consists of a primary sedimenta- 
tion tank divided into six ‘canals’, and two secondary 
circular clarifiers of the Centrifloc type. The ‘canals’>— 
each about 100 ft. long by 15 ft. wide—are for the 
removal of oil from the hot strip mill effluent, while 
the two Centrifloc clarifiers treat the effluent after oil 
removal. The coagulants added to the water to assist in 
precipitating the lighter and colloidal impurities are 
themselves waste products from the mill processes. In 
this way the cost of treatment is kept down to the 
minimum. 

Although the plant normally operates with 309% over- 
load, as already mentioned, the oil content is reduced 
to a negligible quantity, and suspended solids to an 
average of 14 p.p.m., and even as low as 5 p.p.m., by 
using the clarification process without filtration, 











Water Treatment and Recovery with two Paterson Centrifloc Clarifiers, 





another Palerson plant for Industry 


THE PATERSON ENGINEERING CO. LTD., 129 KINGSWAY, LONDON, W.C.2 
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STAINLESS STEEL BEARING BRACKET 










































Here is a range of pumps in Spec. 18/8/3 

Stainless Sicel and with outputs from 
2 to 350 Imp. G.P.M., developing heads from 10 to 210 feet. They 
have been designed to give maximum interchangeability and flexi- } 


bility and to be readily available at a competitive price 


SEND TODAY FOR PUBLICATION NO. 886 


TANGYES LIMITED OIL PUMP DIVISION | 


INCORPORATING 
SMETHWICK - BIRMINGHAM ~° Phone SME 1181 RALPH E. SMART (HYDRAULICS) 


an a OFrPrices AY teweon MANCHESTER & Geass Gow FOR EXPERT ADVICE 
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THE B.T.C. IN 1959 


There is a note of optimism in the report of the British 
Transport Commission for 1959, based on a reduction 
of the working deficit on British Railways by £6°1 million 
to £42,000,000, and an increase of £9°4 million in the 
working surplus on other operations, which rose from 
£20,000,000 to £29°4 million. One reason for the less 
disappointing result on the railways was a reduction of 
£20°3 million in working expenses, which helped to offset 
a fall of £14°2 million in gross receipts. This is 
attributed partly to a lower level of freight traffic, but is 
seen also as a return for the effort which has been put 
into improving efficiency and modernising equipment. 
In this direction a fall of £3-7 million was achieved in 
maintenance of freight vehicles, partly as a result of a 
drive to reduce the wagon stock which brought the fleet 
down by some 60,000 vehicles in 1959. Control of wagon 
movement and utilisation over the six railway regions is 
exercised through the Commission in order to secure 
maximum utilisation of the smaller fleet. There is news 
in the report, also, that field trials may begin in the 
current year with photo-electric equipment for identifying 
wagons and recording their movements, and that methods 
of using this information for wagon control are being 
actively studied by an industrial group. Signalling was 
another direction in which modernised methods and 
equipment realised some saving, the signalling expenses 
of £34,000,000 showing a decrease of £12 million, thanks 
in large part to the introduction of modern equipment 
and the closing of old boxes. 

While “streamlining” of services and facilities is 
beginning to show results in lower costs, the trend of 
railway receipts can hardly yet be giving satisfaction to 
the Commission. Gross receipts of British Railways were 
in total £14°2 million less than in 1958 and this was 
attributable almost wholly to a fall of £18,000,000 in 
freight train receipts, notwithstanding the first improve- 
ment for a long time in general merchandise tonnage. The 
latter increased by 2°3 per cent over the year as a whole 
and .in the last quarter of 1959 showed a rise of 11 per 
cent, with a continuing upward trend. The report com- 
ments that although the standards of speed and reliability 
in freight transits which are the objectives of the 
modernisation plan cannot be obtained in every part of 
the system until the rolling stock, marshalling yard and 
signalling improvements are all completed, sufficient 
improvement has been made in some areas to claim the 
attention of traders. Passenger traffic is described as 
showing “‘ remarkable stability in the face of the growth 
of private car ownership ” and realised a gross increase 
of £2-1 million. With regard to other activities, it is 
pointed out that about half the overall improvement of 
£4°2 million in London Transport net receipts is due to 
the effects of the seven-week road services strike in 1958. 
There has been a serious decline in the use of public 
transport in London. Staff shortages and traffic conges- 
tion affected regularity of the road services, and the report 


states that “a major programme of street improvements, 
together with adequately enforced parking meter schemes, 
will be necessary if London Transport is to fulfil ade- 
quately the natural task which belongs to public trans- 
port in a great city like London”. 

None of the encouraging trends detected in the report 
gives any appearance yet of reaching a magnitude likely 
to contribute in a major way to offsetting the effect this 
year of implementing the Guillebaud committee’s recom- 
mendations on railway wages, estimated unofficially to 
cost in the region of £40,000,000. Increases in net receipts 
from activities other than railways were of the order of 
£1°2 million from British Road Services, £0°6 million 
from provincial and Scottish buses, and £1°5 million from 
ships. The first a.c. electrification schemes on British 
Railways, apart from the “ pilot ” schemes in Lancashire 
and Essex, will not be operating until the end of the year. 
But as two of these are concerned with commuter traffic 
in London and Glasgow, too much should not be expected 
from them; commuters are often reminded by British 
Railways, when season ticket rates are raised, that they 
are an unremunerative traffic. The Manchester-Crewe 
electrification and that from Crewe to Liverpool will 
have to await extension to the Midlands and London 
before their potentialities can be judged. Reference is 
made in the report to consideration now being given to 
electrifying the West Coast and East Coast routes to 
Scotland, but it may well be that some new balance 
between electric and diesel working will be recommended 
in the findings of the Advisory Group appointed by the 
Government in March. The existence of this group, and 
the examination by the Select Committee on the 
Nationalised Industries of the organisation, results and 
activities of British Railways, have inhibited the Com- 
mission this year from expounding its own views on 
“the factors which tend to delay or even to jeopardise 
the attainment of viability by the undertaking as a 
whole ”. 





STOPPING FUME AND DUST EMISSIONS 


The Clean Air Act of 1956 is mainly concerned with 
the control of smoke emission, grit and dust; and 
engineers can feel the Act to be as beneficial to them- 
selves as to the general public, because the emission of 
smoke is a sign that fuel is being inefficiently burnt. But 
for a number of processes the matter of gaining as much 
heat as possible from the burning of a fuel is subservient 
to other factors. In certain furnaces, for example, it is 
more important to retain a reducing atmosphere than to 
keep fuel consumption down. Again, in a number of 
industries it is not so much smoke that is a cause of 
trouble as fumes or the emission of gases that make their 
presence obnoxiously apparent by their smells. In certain 
other industries the processes result in the formation and 
the risk of emission of dusts. The Clean Air Act made 
special provision for industries having such problems. It 
excluded from control by local authorities any premises 
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already registered under the Alkali Act of 1906 and it 
extended the powers of the Alkali Inspectorate to control 
smoke emissions as well as those of noxious and offensive 
gases. Additionally, under powers he already possessed, 
the Minister, by Order, brought a number of industries, 
not previously within the ambit of the Inspectorate, under 
its control on the ground that such industries had special 
problems to contend with. Thus the Annual Report on 
Alkali, &c., Works by the Chief Inspectors for 1959 
relates to very many more works than do corresponding 
documents for the years before the Minister made the 
Orders, and to far more works than its title would lead 
the uninformed to expect. 

A number of interesting points emerge from a study 
of the document. First, it is made clear how closely the 
inspectorate works with local authorities. For example, 
inspectors paid no less than 220 visits to works not 
registered under the Alkali Act. Under such circum- 
stances the functions of the inspectorate are purely 
advisory. Nearly all these visits were made at the request 
of the responsible local authority which was thereby 
demonstrating its recognition of the value of the great 
experience of the inspectorate in matters of industrial air 
pollution. Next it is worth noting how very much more 
alive to matters of air pollution the public, as represented 
by local authorities, is becoming, probably as a direct 
consequence of the passage of the Clean Air Act. The 
number of specific complaints investigated in 1959, in 
the main at the request of local authorities, was 354; the 
comparable figures for 1958 and 1957 were 270 and 133 
respectively! The fact that there has been a complaint 
does not, of course, necessarily mean that there has been 
an infraction of the law or of rules laid down by the 
inspectorate. Indeed, to quote from the Report, “ the 
recording of infractions now presents rather a difficult 
problem, since the works added as a result of the 1958 
Order are still largely and necessarily without ‘best 
practicable means’ for dealing with their particular 
noxious or Offensive gases and are hence in a state of 
technical infraction unti) their individual emission prob- 
lems are solved”. It is satisfactory to note that in all 
cases of infractions occurring in works of kinds under 
the inspectorate before the passing of the Clean Air Act 
“remedies were promptly applied so that there was no 
need to institute proceedings ”’. 

In relation to some of the works brought within their 
control in 1958 the remark of the Chief Inspector for 
England and Wales about iron and steel works applies, 
we suspect, more widely. ‘“ We are under no illusions 
as to the magnitude of the task facing us.” No one who 
knows anything about recent developments in steel works 
operations will have any illusions either, even though the 
co-operation the inspectors meet with, especially in the 
larger works, is distinctly good. Some problems, of 
course, are not at all intractable. The handling of such 
materials as dusty ore, for example, can be carried out 
without the creation of any nuisance provided a little 
care is exercised in tipping and certain operations are 
carried out under cover. But who, for instance, has not 
seen the “copious emission of brown fume”, to which 
the report refers, consequent upon the modern usage of 
large amounts of oxygen; and wondered how it could be 
economically prevented? Sintering, too, results in certain 
problems, as the resultant gas contains sulphur dioxide 
—“‘ Chimneys up to 300 ft. are required ’—and it creates 
dust problems, too, which have not been wholly solved. 
Upon the Bessemer process the Report remarks, “ The 
Bessemer convertor, which still presents a most intract- 
able problem, largely because of the problem of cantain- 
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ment of the emission, has by the use of oxygen enhanced 
its already spectacular emission ”. The final sentences in 
this section of the report deserve quotation, too— There 
have, of course, been many complaints against emissions 
from iron and steel works, most of them justified. All 
that inspectors can do is to admit our responsibility and 
to say that we are searching for an answer to these 
difficult problems, but that there can be no speedy 
solution ”’. 

Amongst other works coming under the control of the 
inspectorate there figure—perhaps unexpectedly to many 
people—the generating stations of the Central Electricity 
Generating Board. WHere the chief problem—almost 
wholly intractable—lies in the operation on the higher 
peak loads of a few old boiler plants doomed already to 
closure in the near but still uncertain future. Under- 
standably the Board has no wish to incur capital expendi- 
ture upon grit arresting and other plant for them. But 
upon other problems it is made clear that the Board is 
very co-operative; and the remark is made appreciatively, 
about big modern power stations, that “emission prob- 
lems here are largely solved at the design stage”. An 
interesting and wryly amusing sidelight is cast upon the 
effectiveness of creating smoke control areas (in which 
only approved smokeless fuels may be burnt on domestic 
grates) by the revelation that the production of some of 
the fuels concerned “ gives rise to enhanced problems of 
grit and smoke emission at the works concerned”. No 
doubt that problem will in due course be solved, but at 
present “it would be untrue to claim a solution is in 
sight ”’. 

To anybody who really supposes that pollution of the 
air by industry could be brought to an end within a 
decade or so this document will provide a corrective. 
But that depressing conclusion is offset by the fact that 
the document does show much increased awareness 
publicly of air contamination and an increasing readiness 
on the part of industrialists to co-operate in attempting to 
find remedies. It also shows another thing. Cannot an 
inspectorate which has to work within a great variety of 
industries be given some other title than one which 
suggests a much more restricted field of operation? 


DISTURBING TRENDS AT INTERNATIONAL 
CONFERENCES 


We suppose there cannot be very much doubt about 
the value of international conferences. on technical 
subjects; for the number held is on the increase and 
attendances seem to be large. Most of these conferences 
are very well done even though they are obviously 
expensive to organise. The technique nowadays is to 
provide for simultaneous translation of everything which 
is said and there are usually at least two official languages 
and sometimes as many as four. The real trouble arises 
when the time comes to record what was said and what 
happened at the conference. The preferable solution— 
obviously enough—is to publish the whole of the pro- 
ceedings, complete, in each of the official languages. But 
the cost of doing so is high and the chance of recovering 
that cost through sales of the resultant volume becomes 
rather remote, the more remote, of course, the more 
specialised was the subject of the conference. For, to 
some extent the need to hold the conference at all must 
have arisen out of the failure of the written word to do 
the job it is supposed to do. Information which has 
already been published, one must presume, just has not 
got read; for very little that is really new is presented in 
papers to such conferences. Their real value, it can 
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justifiably be suggested, is that men interested in a 
relatively specialised field are brought together so that 
they can hear, outside the meeting hall as much as within 
it, what is going on in all parts of the world. Mind comes 
into direct contact with mind and attention is in this way 
directed to the more important matters to the exclusion 
of much published material which is of very little 
importance. 

But if much of the real value of an international con- 
ference lies in the way it brings workers in the field from 
different nations together, the published proceedings have 
a value of their own in recording, in a more or less handy 
form, the state of the art at the time the conference was 
held. It is therefore useful to have the volume on the 
shelf even though there may be recorded within it little 
which was really new at its publication date. Sadly, 
however, even that claim cannot be made with much 
confidence about the published proceedings of certain 
recent international conferences. Some of those who have 
attended have felt a reason to suspect that considerations 
of national prestige have been allowed to over-ride the 
real object of the conference. Some national representa- 
tives seem to have set out with two conflicting objects in 
view. First, they have wanted to prove how far in advance 
of all others they are in their understanding and practice 
of whatever is the subject of the conference; and, 
secondly, they have wished to withhold certain informa- 
tion in the belief that they will benefit commercially by 
retaining that little something which others have not got. 
Such trends tend to stultify the very objects of a con- 
ference; and since under such circumstances it can be 
doubted whether the proceedings really record the state of 
the art at the time the conference was held their value 
must be presumed lowered. The problem of finding a 
means of publication in a really useful form is thus 
rendered all the more difficult of solution. For who will 
want to clutter his bookshelves with a volume recording 
the uninformative proceedings of such a conference? 


VALUE OF AN ORIGIN AND DESTINATION 
SURVEY FOR LONDON 


Speaking at the inauguration of work on the duplica- 
tion of the Blackwall tunnel last week Mr. Marples, 
Minister of Transport, said that there has never been an 
overall origin and destination survey of London traffic. 
He hoped that it would prove possible to start on such 
a survey before the end of this year. ‘“ Then,” he said, 
‘““we shall have a scientific basis for a pattern of ring 
roads or for a series of tangential roads.” We commend 
his further remark, “‘ For too long we have neglected the 
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scientific studies and analyses which can be made by 
properly trained and qualified traffic engineers.” We 
especially commend that remark because the value of 
ring roads around London or within London can be and 
has been questioned on the general ground that “through” 
traffic of a kind likely to use ring roads becomes pro- 
portionately less as the town so to be encircled becomes 
larger. To a substantial extent, it is suggested, a city as 
large as London generates its own traffic so that very little 
flows right across it. But, of course, the argument against 
ring roads becomes less persuasive the smaller the 
diameter of the ring concerned and the nearer it is to the 
centre. Additionally, London is a great seaport, out from 
which into the country at large, and into which from the 
country at large, there flows a substantial amount of 
goods. It is to be expected that if this traffic could be 
diverted from the central regions much relief of con- 
gestion would be the consequence. Only the gathering 
of facts by the carrying out of such surveys as the 
Minister mentioned can determine the reality and only 
on the basis of such surveys can relief roads be properly 
planned. 

The tendency at present, consequent upon the lack of 
real knowledge, is towards piecemeal improvement of 
the road system in London and in some other large 
cities. The authorities concerned have no means 
of assessing the value of large and expensive pro- 
posals such as those for the driving of motorways into 
and perhaps right through the centre; or even of the 
making of ring roads. It is natural—indeed inevitable— 
that they should shy away from them appalled by their 
cost and unconvinced about their value. What they can 
put a value on is a figure for the “average” delay at 
particular road junctions or consequent upon the narrow- 
ing of a roadway or upon some other local road defect. 
When the delay can be seen to be approaching the 
intolerable, improvement will be authorised. It is not 
overlooked by the authority’s engineers, we presume, 
that the local improvement will, more likely than not, 
result merely in the “export” of congestion to some other 
place not far away. But the measurement of delay at 
that new bottleneck can now be undertaken to provide 
justification for its improvement, and so on. What we sus- 
pect is that just as the building of a by-pass around a 
country town proves less expensive than the costly recti- 
fication of its streets (and preferable in other ways, too) so 
would the building of special roads through and possibly 
around London prove less costly than piecemeal improve- 
ment. Properly conducted, origin and destination sur- 
veys should be able to demonstrate the point indisput- 
ably. The sooner they are undertaken the better. 
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‘THe STATE OF THE THAMES ” 

“It would be a vulgar error to suppose that a copious fall of rain 
must of necessity improve the state of the river Thames. It will be 
recollected that when, after sudden and heavy showers, the flow of the 
Savoy-street sewer had increased sixfold, Dr. Hofman and Mr. Witt 
found, in a given volume of the sewage, more than twice the quantity 
of solid constituents before contained in it. The explanation of this 
apparently paradoxical circumstance is to be found in the fact that, 
during the flow of feeble currents through the sewers, accumulations 
of solid matter are deposited; and when the flow is strengthened by a 
considerable influx of storm water, these accumulations are carried 
before it into the river. 

““ When, however, we are visited by a continuous succession of 
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heavy rains, and these abnormal accumulations are once got rid of, 
the state of the river of necessity improves. This arises from several 
causes. In the first place, the normal supply of solid matter is diluted 
with a much larger volume of fresh water. Then, again, the impetus 
of the stream when on the ebb is augmented, and the passage of the 
solid impurities seaward is correspondingly facilitated. Further, the 
increased impetus of the ebbing river flings back the ocean wave, and 
prevents its saline and organic impurities from mingling with the fresh 
water stream to the usual extent. All these circumstances have 
combined to purify the Thames during the last month or two. Almost 
daily, every tributary rivulet has been pouring into the bed of the 
river a stream of unwanted force and fullness, and the river has 
profited in a proportionate degree.” 
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Large Electricity Supply Systems 


C.I.G.R.E. MEETING IN PARIS 
No. I1I—(Concluded from page 8, July 1) 


The eighteenth convention of the International Conference on Large Electric 
Systems (C.1.G.R.E.) was held in Paris from June 15 to 25. It was concerned with 
technical, rather than economic aspects of electrical power systems. The subjects 
discussed at this convention were power system planning and operation, insulators, 
lightning and surges, direct current, high-voltage cables, extra-high voltages, 
transformers, overhead lines and towers, generators, relaying and circuit breakers. 
Below we give a short résumé of the session covering extra-high-voltage 
transmission of power. 


HE topics discussed at the C.I.G.R.E. 
i fe: (June 18) on extra-high-voltage 
transmission fell under four headings : 
(i) the choice and possible standardisation of 
voltage levels above 400 kV ; (ii) technical 
problems of power transmission at extra 
high voltages, over long distances ; (iii) the 
operation of such systems ; (iv) corona losses 
and radio interference. 

In his opening remarks as chairman of the 
session, Dr. Ph. Sporn (U.S.A). referred 
briefly to the rapid growth of e.h.v. networks 
within the last decade, pointing out that eight 
countries in various parts of the world now 
had systems at 300kV or more, with a total of 
over 12,000 miles of e.h.v. transmission lines. 
Transmission at extra high voltages was no 
longer an esoteric development but formed 
part of the paitern of the systems that had 
grown to provide the power to match the 
worldwide increases in production, in con- 
sumption and in the speed and volume of 
transport and communication. By providing 
a forum for the exchange of ideas and ex- 
perience this C.I.G.R.E. session should be of 
special benefit to those countries in which 
power systems were in a comparatively early 
stage of evolution. 


CHOICE OF VOLTAGE LEVELS ABOVE 
400K V 


Introducing this topic for discussion the 
special reporter, M. Francois Cahen pointed 
out that two voltage steps above the 220kV- 
230kV rated (245kV maximum) level, which 
had been in general use for some time, had 
been standardised by the International 
Electrotechnical Commission : these standard 
levels were 275kV-287kV (nominal) 300kV 
(maximum) and 380kV-400kV (nominal) 
420kV (maximum). The first of these I.E.C. 
standard levels was that of the Californian 
system and had since been adopted by several 
countries, mainly Great Britain and Japan. 
The second (380kV-400kV) applied mainly to 
the Continent of Europe where it was used in 
Sweden, Germany, France and (for the 
present) in the U.S.S.R. and was soon to be 
used in Finland and, later, in Switzerland. 

However, other voltage levels had appeared, 
about 330kV (e.g. Report No. 401"), and had 
not been standardised. For example in the 
U.S.S.R. the existing 220kV were to be 
uprated to 330kV. Furthermore, because of 
the large amounts of power to be transmitted 
over long distances and because of the safety 
margins that existed in the insulation levels 
of the first 400kV lines the Russians had 
decided to upgrade or convert them pro- 
gressively to 500kV (nominal) 525kV (maxi- 
mum) and to design its new main transmission 
systems for this voltage level. 

In fact, therefore, above the accepted 
220kV-230kV/245kV level there were four 
voltages at comparatively close intervals in 
use in various parts of the world. 

To avoid unnecessary multiplication of 
new e.h.v. levels, proposals from two different 
approaches were given in appendices to report 


No. 416? by the study group. One suggestion, 
by Messrs. Ph. Sporn and H. P. St. Clair, 
provided for the following nominal voltages : 
345kV, 500kV and 690kV or 750kV and 
would regard the European 400kV as a 
variant of the 345kV level. The other pro- 
posal, by M. P. Ailleret, was to accept the 
existing I.E.C. figures, 220kV-230kV and 
380kV-400kV (nominal), but to introduce a 
new standard level of 660kV-690kV (nominal) 
735kV (maximum). The aim would be to 
limit the existing non-standard voltages as 
far as possible to the geographical areas 
where they were established and elsewhere 
to encourage the adoption of the proposed 
standards. M. Ailleret’s proposal was sup- 
ported in principle by the German decision, 
explained in Report No. 410° to maintain the 
380kV-420kV level until a large jump could 
be justified, rather than to introduce slightly 
higher levels than the existing ones. 

In the discussion Dr. Roser (Germany) 
elaborated on his country’s decision to persist 
with 380kV-400kV for the next few years, 
explaining that a small step to a higher 
voltage would be uneconomic. He agreed 
with the conclusion of Report No. 416b that 
reasonable multiplication factors for the 
next step would bex 1/3 for voltage and 
x4 for power transmitted ; the next voltage 
level, then, would be 660kV. A similar 
viewpoint was expressed by Mr. Lalander 
(Sweden) who said that, on the basis of 
present knowledge, a higher voltage than 
380kV could have been chosen in 1946 for the 
Swedish main transmission system. But 
now Sweden had decided for the immediate 
future to stick to 380kV, and to install series 
capacitors where necessary. 

Commenting on the existing deviations 
from “‘ standard ” transmission voltages Mr. 
W. Casson (C.E.G.B., Great Britain) em- 
phasised that if the uprating of an existing 
transmission system voltage offered the most 
economical solution, then a supply authority 
would be justified in departing from the 
standard. He thought that it would be neces- 
sary to accept perhaps five new voltage levels 
or to find a less rigid method of classification 
than that adopted by the I.E.C. 

Mr. E. L. Kanouse (U.S.A.) said that 
uprating from 287kV to 380kV was being 
considered for the Los Angeles transmission 
system, which had had an excellent service 
record over a period of twenty-five years. 
There appeared to be adequate margin for 
uprating by “ reconductoring ” without extra 
insulation. 

Another aspect of this question was 
mentioned by Mr. W. Diesendorf (Australia) 
who asserted that it was unrealistic to talk 
about standardising voltages of the order of 
700kV before they had been technically 
examined. 


PROBLEMS OF LONG DISTANCE POWER 
TRANSMISSION 


To transmit large amounts of power over 
long distances requires the use of high 
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voltages ; at a given voltage the amount of 
power that can be transmitted over a given 
line is limited mainly by the stability of the 
line. The technical problems of stability 
therefore have an important bearing on the 
economics of the system and a group of the 
C.I.G.R.E. papers was devoted to this subject. 

Report No. 324* gave a detailed study of 
the stability of the Swedish e.h.v. network and 
compared the known means of raising stability 
limits. The series capacitor is favoured and 
is widely used in Sweden because of its con- 
venience, flexibility and relative cheapness, 
Since the cost of the series capacitor and its 
influence on stability can be ascertained 
accurately, transmission lines can be planned 
by relating the series compensation to the 
conductor cross section to give the economic 
optimum solution, at the same time keeping 
the maximum power transmitted slightly 
below the stability limit. 

Studies on network analysers and by 
“manual” calculations (Report No. 324) 
showed that the use of series capacitors to 
give compensation up to 40 per cent, on a 
400kV line with twin and triple conductors, 
could increase the transmission capacity from 
400M W-425MW to about 600MW and from 
about 450MW to about 700MW respectively. 
From considerations of transient stability, 
however, it was concluded that reinforcement 
of a network by series compensation should 
not be applied to a single line that might be 
subject to major faults. Accordingly, 400kV 
capacitors were first introduced in Sweden in 
1953-54 when two 400kV lines were available. 
On the existing lines, which have twin con- 
ductors, A.C.S.R. of 593 square millimetres 
cross section per phase series compensation 
up to 40 per cent has enabled transmission 
costs to be reduced by 10 to 15 per cent; 
but the cross section (2593 square milli- 
metres) is too small to allow the full benefit 
to be derived from series capacitors. There- 
fore, in future 400kV lines, the first will have 
triple 593 square millimetres A.C.S.R. con- 
ductors and the next will have triple 
772 square millimetres A.C.S.R. conductors. 

These cross sections will justify the use 
of series compensation up to 45-50 per cent 
and 50-55 per cent, respectively, and a further 
reduction in transmission costs of 5-10 per 
cent can be envisaged in both lines. 

Report No. 324 also showed that series 
capacitors could be used to obtain improved 
load distribution between lines operating in 
parallel. Network analyser studies have 
indicated that compensation up to about 
25 per cent, by series capacitors, would be 
justified purely on account of the improve- 
ment in load sharing between the 400kV and 
220kV networks, with the resulting reduction 
in line losses. 

Another conclusion reached in this report 
was that the series capacitors could be 
concentrated at a single station in the 
southern or “ receiving ”’ end of the line, thus 
improving the supply of reactive power there. 
Hitherto, in the interests of the protective 
system, it had been the practice to distribute 
the series capacitors in two stations equally 
spaced at one-third the length of the line. 
But experience had shown that the risk of 
three-phase and line-to-line short circuits 
was so small on 400kV lines that series 
capacitors could be concentrated in a single 
station. 

Some problems in long-distance power 
transmission in the U.S.S.R. were considered 
in Report No. 412°, with particular reference 
to three transmission systems: (i) 400kV 
Kiubishev-Moscow ; (ii) 400kV-S00kV Kiu- 
bishev-Urals ; (iii) 500k V Stalingrad-Moscow. 
_ The 400kV Kiubishev-Moscow line con- 
sists of two circuits, respectively 780 km and 
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860 km in length. Reactive compensation is 
provided by a series capacitor installation near 
the mid point of the system. It consists of 
three parallel circuits of equal capacity, 
making a total of 486MVAr ; with one circuit 
out of commission the other two would pro- 
vide sufficient power transfer capacity and 
capacitive reactance. The commissioning of 
this installation in 1958 increased the capacity 
of the transmission system by 350MW. 

The 400kV-S500kV Kiubishev-Urals trans- 
mission system consists of a single circuit 
1050 km long. At first it was designed to 
operate at 400kV but later it was decided to 
modify it to operate at 500kV, thus increasing 
its transmission capacity by 600MW to 
900MW. ‘The system went into service in 
stages. The early substations Bujulma and 
Zlatoust (1958) started operation at 400kV 
while the later substations, Sverdlovsk and 
Cheliabinsk (1959) were equipped for SOOkV. 
As an interim measure, pending conversion 
to 500kV, the line is running with a volt drop 
in the opposite direction to the normal 
power flow—420kV at Kuibishev to 470kV at 
Sverdlovsk. Shunt reactors and voltage 
regulation on the 400kV/110kV and S500kV/ 
220kV transformers are used to maintain 
normal voltages at loads connected to the 
intermediate substations. Neither series 
capacitors nor synchronous condensers are 
used on this line. Shunt reactors are in- 
stalled at all. the substations to improve the 
voltage distribution along the line. For 
' different load conditions on the transmission 
system the voltage and reactive power flow 
‘can be regulated by changing the number of 
reactors connected to the system. 

The 500kV transmission system Stalingrad- 
Moscow will have two circuits giving a 
combined capacity of at least ISOOMW over a 
distance of 1000 km. At S500kV the system 
will have transient stability under phase-to- 
earth faults; but, for two-phase-to-earth 
faults it will be necessary to use electrical 
braking of‘the generators at the Stalingrad 
hydroelectric station or disconnection of two 
of the generators, there. To secure steady- 
state stability in the event of a persistent fault 
in one circuit (while the other is transmitting 
at full capacity)» shunt. capacitors will be 
connected temporarily: on the tertiary wind- 
‘ings of the autotransformers at two of the 
’ intermediate substations. . - 

The Finnish 400kV transmission system 
described in Report No. 405° consists of two 
circuits, each 675 km long, running roughly 
North-South. In normal operation the two 
lines will be paralleled at the two ends only. 
But two intermediate substations (Pikkarala 
Alajarvi) and the main receiving substation 
(Hyvinkéaé) will be ring-bus connected ; 
thus, under fault conditions resulting in the 
opening of circuit breakers on both sides of 
the fault, the ‘* transverse ” circuit breakers 
at the ring-bus substations will close, to 
testore the parallel connection of the line 
and lower the overall impedance of the link. 

To raise the transmission capacity of the 
two circuits from 1600MW to 2000MW 
compensation will be provided by series 
capacitors. Since 1956 the northern part of 
this line has been in service at 220kV ; later 
this summer, when the southern section is 
due to be completed, the whole of the trans- 
mission line will be operated at 400kV. 

In the discussion of this group of papers 
Mr. P. A. Abetti (U.S.A.) referred to com- 
puter studies that had been made to determine 
optimum values for the number of conductors, 
their cross sections, and the size of series of 
Capacitors. The results had been similar to 
those obtained in Sweden except that in the 
U.S.A. account had been taken of variations 
IM Cross section. 


Several speakers discussed the relative 
merits of single-pole and three-pole auto- 
matic reclosing. It was suggested that single- 
pole reclosing offered few advantages in a 
country in which the e.h.v. network was 
closely connected : the extra cost involved 
was not justified although as some speakers 
pointed out the additional cost was small. 
Mr. L. F. Norlin (Sweden) stated that single- 
pole reclosing was impracticable on lines 
more than about 250 km long because in the 
case of longer lines the residual arc would 
not be extinguished. Nevertheless in a 
system consisting of radial feeders the 
advantages of single-pole reclosing were 
more pronounced and this system was there- 
fore being used extensively on radial feeders in 
the load centres in the south of Sweden. 
M. Ch. Dietsch (France) and M. R. Renchon 
(Belgium) gave evidence of the comparatively 
low cost of single-pole reclosing and the 
former speaker spoke highly of the perfor- 
mance of this system, quoting results over a 
long operating period during which forty- 
seven out of fifty-three faults has been 
cleared satisfactorily. On the other hand 
Messrs. H. P. St. Clair and Ph. Sporn (U.S.A.) 
gave evidence of very satisfactory operational 
experience with three-pole reclosing on 
systems in the United States. 

On the subject of the design and layout 
of large switching stations, Mr. W. Casson 
(Great Britain) pointed out that British 
practice favoured double busbars with section 
switches. He quoted the recent experience of 
a large 275kV switching station on the North 
East Coast where, during stormy weather, 
saline deposits on insulators had caused 
eighteen busbar faults in three days. Under 
such prolonged unfavourable weather con- 
ditions insulator washing failed to provide a 
remedy. Therefore in situations exposed to 
similar conditions recourse would be had to 
indoor 275kV substations. 


OPERATION OF E.H.V. SySTEMS 


In an appendix to Report No. 416 (of 
study committee No. 9) Mr. W. Casson 
(Great Britain) gave some interesting in- 
formation collected from seven countries on 
the performance of transmission lines de- 
signed to operate at voltages above 225kV. 
The main conclusion to be derived from this 
survey is that lightning is the main cause of 
line faults and that insulation is the most 
vulnerable part of the system. Auto- 
reclosing has proved to be very successful in 
clearing non-persistent faults. This method 
of clearing such faults and restoring the line 
into service appears to be competitive with 
the alternative solution of reducing the 
number of faults by providing increased 
shielding by earth wires. The report suggests 
that there is a relationship between the 
number of lightning faults per kilometre per 
storm day for the various kinds of con- 
struction, and the shielding angle of the earth 
wire. For example on a given route, with a 
given design voltage, single-circuit con- 
struction should give a better lightning 
performance than double circuit construction, 
presumably because higher towers are used 
on the latter. Accordingly it is proposed that 
the criterion of performance of a line in this 
context (its “* lightning vulnerability factor ”’) 
could be expressed as the number of faults 
per 100 km per storm day. 

Discussing this proposal Mr. C. Wittman 
(Belgium) said that the criterion would not be 
acceptable for lines in tropical countries 
where storms were prevalent. He quoted the 
case of a 220kV line in the Congo where the 
isokeraunic level was as high’as 150 storm days 
per year. 

A year’s operating experience on a section 
of the 330kV transmission line in the Snowy 
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Mountains scheme! was described by Mr. W. 
Diesendorf (Australia). He said that, while 
the main protective equipment had been 
trouble-free, high resistance earths caused 
trouble because the phase-selective relays 
failed to operate and single-pole auto- 
reclosing could not be introduced. 

Conflicting views were expressed over the 
possibilities reducing the cost of overhead 
line construction by eliminating earth wires 
and relying solely on the protection afforded 
by auto-reclosure. Mr. G. Jancke (Sweden) 
said that in the system operated by the 
Swedish State Power Board earth wires had 
been successfully dispensed with on 230kV 
lines ; on 380kV lines, however, the earth 
wires had a useful subsidiary function in 
contributing to the support of the towers and 
their retention was, therefore, justified. M. 
L. Cabanes (France) on the other hand, 
asserted that earth wires were superfluous, 
because modern relays, circuit breakers and 
protective equipment could be relied upon 
to give protection against lightning faults. 
Earth wires could be sources of troubles in 
themselves, because of their vulnerability to 
icing, corrosion and wear. 


CORONA LOSSES AND RADIO INTERFERENCE 


A new experimental station which is being 
built in the U.S.A. to extend research on 
corona and other aspects of line and equip- 
ment performance at voltages of 460kV and 
650kV (750kV maximum) was described in 
Report No. 406’. “ Project E.H.V.”, as it is 
called, consists of a transmission line about 
4-3 miles long routed at elevations between 
950ft and 1080ft above sea level, along the 
Housatonic River in Western Massachusetts, 
where it will be subject, seasonally, to heavy 
rainstorms, sleet and snowstorms and high 
winds. Weather conditions there can be 
highly localised and there will be five fully 
equipped weather stations along the 4-3 mile 
route, so that it will be possible to study the 
effect of variable weather on corona, radio- 
interference, and the mechanical behaviour of 
the line. The system will also be equipped 
with recorders and a high-speed digital com- 
puter for rapid analysis and assessment of the 
experimental information, which is expected 
to involve about 12,000,000 items per annum. 

An experimental line recently built in 
Canada is described in Report No. 408°. 
Its function is to provide design information 
for transmission up to 600kV. It is known as 
the “‘ Coldwater Project ”’ and the installation, 
built by the Hydro-Electric Power Com- 
mission of Ontario consists of two three- 
phase bundled-conductor test lines, each 
about 2500ft long, operating at voltages up 
to 600kV between phases. The main purpose 
of the experiments to be done on this line is 
to measure corona losses and radio inter- 
ference on various arrangements of bundled 
conductors. It is hoped that the information 
obtained from these experiments will allow 
of considerable refinements in the present 
methods of evaluating these characteristics 
for the design of the proposed e.h.v. trans- 
mission lines (in the 460kV range) that will 
be needed for the development of a group of 
hydro-electric sites in a remote part of 
Ontario. 
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International Machine Tool Exhibition 


HE International Machine Tool Exhi- 

bition which opened at Olympia, London, 
on June 25 closes to-day, and in this article 
we conclude our descriptions of some of the 
machines being shown. As in the preceding 
articles the object is to give a general impres- 
sion of the wide scope of the exhibits and 
indicate the trend of development. This 
exhibition has provided an opportunity to 
see the considerable progress which has been 
made in recent years in connection with 
built-in programme control and automatic 
machining cycle equipment ; transfer and 
loading mechanisms ; and the widespread 
use of preselection of feeds and speeds. On 
the conventional general-purpose as well as 
special-purpose machines there is a greater 
degree of inbuilt rigidity which, with the 
higher feed and speed rates available, 
enables full advantage to be taken of tungsten 
carbide tooling. 

Some noteworthy British equipment has 
been exhibited for the first time and has 
shown that quite a number of manufacturers 
in this country are capable of developing 
machines of as advanced design as those of 
overseas makers. Preliminary information 
indicates that the exhibition has been well 
attended by home and overseas buyers and 
that a very satisfactory amount of business 
has been completed by many of the firms 
represented. 


James Archdale and Co., Ltd. 


The outstanding machine shown upon the 
stand of James Archdale and Co., Ltd., 
Sedsam Street, Birmingham, is the ‘* Auto- 
nomic” horizontal co-ordinate drilling 
machine incorporating means of fully- or 
semi-automatic or manual control and auto- 
matic tool changing. This machine (Fig. 60) 
has a 6ft by 6ft drilling area over the table, 
its spindle head having a traverse of 6ft 3in 
along a cross rail which has a 6ft 3in length 
of traverse on the column. Work up to 12in 
thick can be accommodated and the spindle 
stroke is 17in long. In mild steel the drilling 
capacity is l#in diameter and the twelve 
spindle speeds available range from 80 to 
1920 r.p.m. with infinitely variable feed rates 
from tin to 10in per minute. 

A rotary turret on the front of the spindle 
head saddle carries fifteen tools and when the 
turret has been indexed, in accordance with 
a pre-set programme, to bring the required 
tool into line with the drill spindle the 
change-over of tool is effected automatically. 
This tool change is effected by a unit which is 
mounted centrally between the spindle and 
turret and carries a jaw at each end. In the 
tool-changing operation the jaws first extend 
and grip the drill in the spindle and that in 
the turret. The work then descends to clear 
the tool sockets from the head and turret and 
turns through 180 deg. It then rises to insert 
the new tool in the spindle and the other tool 
in the turret, after which the jaws release 
their grip and retract. 

The machine is controlled from a console, 
to be seen on the right in our illustration, and 
this console contains the tape reader, indi- 
cator lamps, dials, and push buttons used for 
feeding dimensional data into the machine 
when it is being operated manually and the 
tape programme is not being used. A 
** mirror image” switch incorporated allows 
the production of right- and left-handed 
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components from the same settings when 
required. A “director” switch used to 
initiate the main operating sequence of the 
machine in turn controls the positioning 
system and machining cycle. When the 
machine is being operated under fully auto- 
matic control from a tape, depression of the 
start button is followed by the illumination 
of digits on an “information store” in the 
console to show the ordinates of the particu- 
lar hole. The column and head of the 
machine are then automatically unclamped, 
repositioned and reclamped and tool change- 
ing effected if required. The machining cycle 


Fig. 60—Co-ordinate drill- 
ing machine with auto- 
matic, semi-automatic, or 
manual control—Archdale 


then restarts and the cycle of operation is 
repeated until the workpiece is completed. 
Under semi-automatic operation the in- 
formation is fed into the control system 
either from a tape or four manual inputs and 
the main sequences are initiated by push 
button. If required a modification can be 
inserted manually in an otherwise auto- 
matically controlled cycle. 

Positioning of the column and spindle head 
is achieved by a two-speed system employing 
magnetic clutches and on it the moving 
member is taken through the target position 
at high speed. At this point the high-speed 
clutch drops out and the drive is through the 
slow-speed clutch in the reverse direction. At 
the same time the motor comes under servo 
control, so that the output speed is deter- 
mined by the positional error, to bring the 
moving member back towards the target 
position, which is reached at zero velocity. 
At this point the slow clutch drops out and 
the moving member is clamped. Accuracy of 
final location does not depend on the lead 
screws but on an optical grating system which 
relates the positions of the sliding members 
directly to the stationary members on which 
they move. 

Linear measurement is derived from an 
optical reading head scanning a 100 line/inch 
scale. This reading gives out a sinusoidal 
voltage signal which is compared in phase 


with a reference signal. Movement of the 
reading head relative to the scale causes a 
change of phase, and for every coincidence 
between the two signals, a 0-010in step is 
counted. For a final position resulting in a 
definite phase displacement between the two 
signals, the resulting linear measurement is an 
interpolation of the 0-010in step, e.g. 270 
deg. displacement is equivalent to 0-0075in 
linear displacement. This interpolation is 


accurate to better than one part in twenty and 
for the system there is claimed a scale 
accuracy of + 0-0003in per foot and a 
measuring accuracy of better than 0-000Sin. 





The milling machines exhibited by this 
firm include a new design of its No. 1 machine 
housing a wider speed and feed range. Its 
eighteen speeds are now from 30 to 1500 
r.p.m. and the eighteen feeds from 0-85in to 
36in per minute. The machine is supplied with 
reversible feed and quick traverse to the table 
only or with feed and quick traverse to all 
table motions. It is also available with an 
automatic table cycle for either single cycle 
working or repeating cycle operation for use 
with automatic indexing fixtures. 

The group of radial drilling machines on 
the stand include a 9ft machine for drills up 
to 3in and having sixteen pre-selected 
spindle speeds from 10 to 1000 r.p.m. or 
22 to 2200 r.p.m. with two ranges of feeds 
from 0-002in to 0:050in and 0-004in to 
0-029in per revolution. The arm of this 
machine is swung by power and the saddle 
and arm are power locked. 


Churchill Gear Machines, Ltd. 


A semi-automatic universal gear shaving 
machine shown processing an automatic 
transmission gear on the stand of Churchill 
Gear Machines, Ltd., Blaydon-on-Tyne, Co. 
Durham, is one of a new range recently 
developed. The point of particular interest 
in these machines is in the table and knee 
construction by which the table-movement 
enables conventional, diagonal or underpass 
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shaving without the use of an intermediate 
slide. The machine can be seen in Fig. 61 and 
the diagrams Fig. 62 show the principal 
points of the new table design. 

From the upper diagram it can be seen that 
the table A is attached to a centre bar B. 
This bar, which is 4in in diameter, carries on 
each end two 6in diameter rollers C. These 
rollers rest on hardened ways D, and are 
constrained from moving in any direction, 
except along the hardened ways, by the roll 
bracket E, which is guided in the tenon F, and 
retained by gib G. The centre bar can be 
moved in any direction through a rotatable 
feed nut K, which is connected to a bar by a 
drive pin L. If the direction of feed is set for 
conventional shaving, then the rollers move 
along the track, and the centre bar itself does 
not move inside the rollers. If it is required 
to shave at a 90 deg. traverse angle, then the 
rollers remain stationary on the ways, and 
the centre bar moves through the roller at 
any traverse angle between zero and 90 deg. 
there being a combined movement of both 
the centre bar and roller. 

The advantage of this system, apart from 
the elimination of the intermediate slide, and 
reduction in the number of joint faces, is the 
fact that the whole weight of the table is 
holding the bar into the bore of the roller. 
Because of this it is virtually a “ play free ” 
assembly and to move the table in any direc- 
tion other than that dictated by the feed nut 
would mean lifting the whole weight of the 





Fig. 61—Semi-automatic universal 
machine—Churchill Gear Machines 


gear shaving 


table as the bar climbs up the periphery of 
the roller bore. To change the direction of 
traverse it is only necessary to rotate the 
feed screw housing H by the traverse angle 
adjusting screw J; this can in fact take 
place during cutting without any reflection 
on the lead of the gear. 

As the whole of the table rests upon a 
centre bar, it can be rocked about the axis 
of this bar and, to control the rocking 
motion, two crowning cams S are attached 
to the table at the one end. These cams are 
joined by a crowning pin O contained in a 
crowning block M fitted directly to the top 
of the knee. Change of crowning angle 
from zero up to 45 deg. can be obtained 
through the adjustment screw U, and read 
directly on the dial W. After adjustment, 
the cam assembly is locked with the bolt T. 

Because the crowning pin can slide length- 
wise in the crowning block, it is possible to 
utilise the crown shaving attachment at 


traverse angles and, although on the higher 
traverse angles it may not be possible to 
obtain a full amount of crown, this feature 
gives the facility of slightly modifying the 
degree of crown to compensate for any 
change in material or heat-treatment con- 
ditions. On traverse angles up to 50 deg. it 
should be possible to obtain the full amount 
of crown using a straight lead shaving cutter. 

A further feature built into the crowning 
block is the eccentric bush N, which carries 





Fig. 62—Diagrams showing table mechanism of gear 
shaving machine—Churchill 


the crowning pin. If it is desired to taper 
shave either with or without crowning, then 
the table alignment can be adjusted by 
rotating the eccentric bush with screw P, 
and then locking the assembly with bolt R. 
Apart from its slide arrangement the main 
advantages of the new table assembly are 
the ability to alter the traverse angle without 
affecting the table setting, crown shaving at 
any angle combined with taper shaving, 
and extra depth table on widely spaced rollers 
to give maximum stability. 

The drive mechanism for the upfeed and 
table feed has been completely redesigned, 
The main drive is taken from an automatic 
brake design motor mounted externally on 
the left-hand side of the knee, through a 
flexible coupling to the primary drive shaft, 
and then through a 28 to 1 reduction worm 
and wheel to the secondary drive shaft, 
which revolves at a constant speed of 30 
r.p.m. This low input speed to the gearbox 
ensures maximum life for the clutches and 
the bearings. The drive for both the table 
feed and upfeed is taken from this one shaft. 
On previous designs of machine the drive 
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motor reversed at the end of each stroke to 
change the direction of the table stroke, but 
table reversing now takes place through 
clutch-operated jack shafts. Two shafts 
mesh with the table feed change drive gear, 
and they are selected by the clutches to 
determine the direction of table travel. The 
speed of table travel is set through compound 
change gears. 

Control of the length of table stroke is 
effected through a master cam plate carrying 
adjustable dogs which actuate micro-switches 
to operate the clutches. This plate is marked 
in inches either side of a zero point so that 
the dogs can be set immediately to give the 
desired amount of stroke either side of the 
table centre line. Two switches are arranged 
one above the other, the second being an 
overtravel switch operated by the same dog 
as the reverse switch. 

The upfeed is also clutch operated to 
determine rapid or slow feed, and the clutches 
are interlocked electrically with the table 
drive clutches to ensure that upfeed can 
only take place at the end of the table stroke. 
Control of the upfeed is simple yet flexible, 
and full over-run protection is provided. 
There are two banks of two switches. At 
the start of cycle the knee feeds up in rapid 
traverse, and a cam disc rotates until the 
first point on a large cam contacts the top 
switch of the right-hand bank. This changes 
the feed from rapid to slow and initiates the 
table movement. The knee continues to 
advance in slow feed until the second point 
of the cam reaches the switch when feed is 
arrested. The special shape of the first cam, 
and the change from rapid to slow, 
prevent any possibility of over-run. Also, 
as this initial upfeed takes out backlash 
and advances the work for the first cutting 
stroke, the small amount of slow feed prevents 
the cutter being damaged should an over-size 
gear be loaded into the machine. At the 
end of the first stroke, the knee again feeds 
up in slow until a second cam strikes the 
switch. This process continues until the last 
of a series of cams makes contact. This last 
cam is of extra width so that it contacts two 
switches simultaneously. One switch signals 
end of cycle and the other, is arranged 
as an emergency stop, is so positioned 
that, if the knee feeds up 0-001 beyond the 
sizing position, the cam makes contact and 
stops the machine completely. 

No stroke counter is fitted to the machine 
and selection of the number of table strokes 
with upfeed is controlled by the number of 
cams fitted. 

With this mechanism it is possible to 
progressively decrease the upfeed increment 
by adjustment of the cams. For instance, on 
a four-stroke cycle the first upfeed could be 
0-003, and the second 0-002, the third 0-001, 
and the fourth 0-0005 or zero. As 12 deg. 
spacing of the cams gives only 0-001 upfeed, 
quite small amounts can be selected and 
accurately determined. This differential feed 
arrangement makes it possible to produce 
accurate gears quickly, as each table stroke 
can be considered as an individual shaving 
operation, progressively operating on more 
accurate work gears. This basic knee and 
upfeed is to be included as standard on all 
Churchill gear shaving machines, including 
conventional models which, previously, could 
only be obtained with a pawl and ratchet 
upfeed and manual return for load and 
unload. 


Arthur Scrivener Ltd. 


The group of centreless grinding machines 
made by Arthur Scrivener, Ltd., and shown 
upon the stand of Wickman, Ltd., of 
Coventry, includes a new No. | machine 








Fig. 63—Centreless grinding machine with vibratory feeder and transport 
rolls attachment—Scrivener 


arranged for through-feed operation and 
used for finish grinding the 2-835in outside 
diameter of ball-race outer rings with 
automatic feedback size control. In this 
instance preliminary operations follow the 
normal practice for race rings, the first 
operation after heat-treatment being face 
grinding to width. After face grinding the 
outside diameter is rough and finish ground, 
and it is necessary for the rings to be con- 
tinuously fed in an uninterrupted stream to 
ensure that the diameters are square with the 
faces. In the set-up exhibited this is achieved 
by transport rolls arranged at the ingoing side 
of the grinding and control wheels, and 
delivering rings properly aligned, supplied 
from a vibratory bowl feeder to be seen at 
the side of the machine in our illustration 
Fig. 63. 

The vibratory feeder is 24in diameter, and 
is nylon coated to reduce wear and noise. 
Upon delivery in a horizontal plane from the 
feeder outlet, the rings are turned through 
90 deg. and roll along a delivery chute to the 
transport roll equipment. The delivery chute 
is adjustable to follow-up grinding wheel 
wear. The transport rolls are capable of 
feeding rings from in to 3in diameter and 
are independently motorised via a variable 
speed unit to enable their feed rate to be 
matched to the machine through-feed rate. 
Ground workpieces pass through a gauging 
head embodied in the rear output chute of the 
machine, and a “ Sigmatrol ’’ machine con- 
troller senses any worksize variation trend, 
closing the wheels automatically by a 
microsizing device to ensure that all parts 
produced are within the specified 0-0005in 
tolerance. This new machine has built-in 
means for steplessly variable power-truing on 
both wheels and control wheel speeds 
steplessly variable from 10 to 750 r.p.m., with 
the ability to tilt the control wheel up to 
7 deg. in either direction for orthodox or 
back-feeding. The universal workrest is 
suitable for both through-feed and plunge- 
feed workplates with either workplate packing 
strips or eccentric-roll workplate lifter for 
rapid height adjustment. The workrest is 
mounted on the control head slide and can be 
coupled to it or retained fixed relative to the 
grinding wheelhead, thereby facilitating work- 
rest adjustment to follow up grinding-wheel 
wear. 

The machine exhibited embodies means of 
semi-automatic dynamic grinding-wheel bal- 
ancing in situ by Reutlinger “ Eltrodyn” 
equipment, which automatically indicates the 
out-of-balance position of the grinding 
wheel, and makes the necessary adjustment 


without the need for removing the wheel 
assembly. As with all Wickman-Scrivener 
machines controlled-cycle auto-infeed equip- 
ment can be subsequently added to convert 
hand-operated machines to semi-automatic 
operation. This controlled-cycle equipment 
consists of two principal parts—an auto- 
infeed cam slide unit attached to the swivel 
slide of the machine, and a separate self- 
contained power-unit console. 

One of the firm’s No. 3 controlled-cycle 
automatic centreless grinding machines is 
shown equipped with a special intermittent 
push-feed loading device for handling case 
hardened mild steel hydraulic pistons. Four 
different operations are performed simulta- 
neously on four separate components, each 
of which is then automatically transferred 
across the wheelface to an adjacent station 
for its succeeding operation. The use of 
automatic grinding wheel dressing and auto- 
matic feed-back microsizing maintains all 
workpieces within the specified 0-0004in 
tolerance for size, and contains the wheel- 
dressing downtime within predetermined 
limits to give a production of 250 pieces 
(1000 operations) per hour. 

All the plunge-feed operations are per- 
formed automatically with controlled-cycle 
auto-infeed equipment by means of a stock- 
removing approach followed by a process- 
timer controlled dwell period of four seconds. 
On expiry of the dwell period the timer 
automatically retracts the 12in wide common 
control wheel and permits the intermittent 
push feed to transfer the workpiece auto- 
matically to the second operation grinding 
wheel whilst a fresh workpiece is fed to the 
first operation. The second operation cham- 
fers the edges of the “O-ring groove. 
After the second operation the work is 
automatically transferred by the push feed, 
along the face of the retracted control wheel, 
to the third operation wheel. This is a special 
groove grinding wheel for imparting the 
required high degree of surface finish to the 
bottom only of the “O”’-ring groove 
(1-000in/1-007in diameter). 

The work is then transferred automatically 
to the final operation for finish grinding the 
top diameter to 1 -2486in/1-2490in. 

When the final grinding operation has been 
completed, the fully ground workpiece passes 
through an air-gauge head arranged to 
measure the outside diameter. Growth of 
the workpiece towards the upper limit of the 
0-0004in work tolerance band is sensed by a 
“* Sigmatrol ” controller, and compensating 
infeed of the control head slide is automatic- 
ally effected by a “* Microsizer.”” This device is 


July 8, 1960 THE ENGINEER 





Fig. 64—Controlled angle centreless grinding machine and 


control console—Scrivener 


arranged automatically to advance the control 
head slide by any readily selectable increment 
from 0-0001in to 0-000S5in. and in this case a 
0-0003in compensating infeed has _ been 
chosen to ensure that no work falls outside 
the tolerances despite the lag represented by 
the number of workpieces between the final 
operation station and the gauging station. 

The No. 3 machine exhibited, Fig. 64, 
embodies automatic grinding wheel dressing, 
employing the “‘ skip ” technique of jumping 
across the gaps between spaced grinding 
wheels to accelerate the dressing operation. 
The frequency of dressing is determined on a 
count basis, and can be pre-set to operate 
after any number of components up to 8000. 
When the desired number of workpieces 
between dressings has passed through the 
wheels, the workfeeder is automatically 
stopped, and the wheel-truing diamond 
passed across the wheels. The number 
of traverses and the incremental advance 
of the diamond per traverse are preset 
and adjustable, so that there is full control 
over the desired dressing “‘ pattern,” which is 
then fully automatically carried through. 
After completion of the dressing operation 
the control head slide is automatically 
advanced an amount equal to the amount 
dressed from the grinding wheel radius, the, 
workfeeder is automatically restarted, and 
automatic multi-operation grinding recom- 
mences. 


Matchless Machines, Ltd. 


The precision grinding machines to be 
seen in operation on the stand of Matchless 
Machines, Ltd., 18, Bolton Street, London, 
W.1, include an equipment developed by 
Fritz Studer A.G. in conjunction with 
Movomatic S.A. for the accurate production 
of shoulder distances such as on hydraulic 
valve spools on a quantity basis. The 
shoulders are ground with or without refer- 
ence to a second dimension, such as the 
distance between the parts in complementary 
valve sleeves. The equipment comprises the 
** Deltalimit ” length gauging heads working 
in conjunction with and controlling a Studer 
shoulder grading machine and its arrange- 
ment can be seen in Fig. 65. It is not only 
designed. to produce shoulder distances to 
very close tolerances but also to produce a 
controlled match, with either overlap or 
underlap, between the shoulders on the 
valve and the parts on the valve sleeve. It 
is stated that shoulder distances up to 
4-7in can be ground within an accuracy of 
0-00004in on the machine. 

When grinding shouldered components to 
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a specified tolerance a master piece used for 
initial setting purposes is first placed between 
the machine centres and the gauging fingers 
of the measuring head on the machine table 
adjusted. The indicator scale on the control 
instrument at the side of the machine is set 
to zero and operating relays set to act at the 
required points with reference to the scale. 
When coarse and fine feed potentiometers 





have then been set to requirements the 
master is removed and a workpiece intro- 


duced between the machine centres. The 
machine is then started on its automatic 
cycle, in the course of which the wheelhead 
approaches the work rapidly up to a fixed 
stop; the workhead starts rotating ; the 
measuring head fingers lift and engage on 
the work shoulders ; a servo feed motor 
starts at the preselected coarse feed rate ; 
at a predetermined oversize the fine feed is 
engaged ; at a second preset point feed is 
stopped and the work sparked-out to size ; 
and the machine automatically stops after 
the sparking-out operation ready for the 
next cycle. When grinding. valves to match 
sleeves the sleeves are mounted on a separate 
measuring head with fingers: registering in 
the parts. In the automatic grinding cycle 
the shoulder distances on each valve are 
determined by the port spacings of its 
complementary sleeve and provision is auto- 
matically made, if required, for overlap or 
underlap. 

On this stand there is also shown a tech- 
nique of gear inspection developed by the 
firm in collaboration with Isoma A.G. and 
R.P.D. Precision Drawings, Ltd. The 
inspected system is demonstrated with high 
precision gears of 20 D.P. and finer, and is 
stated to give an accuracy of 0-00007in at 
x 100 magnification. 

This accuracy is achieved by the use of 
a specially designed glass template which is 
semi-opaque on a diffusing background so 
that the projected image may clearly be seen 
either side of the reference edge of the form. 
The template generally carries the form of 
one tooth and scales for an adjacent tooth 
at correct pitch. The tooth form is supplied 
with graduated scales at the tip (range 
0:002in) and at the pitch circle chord and 
base circle chord (range 0-00lin either side). 
The adjacent tooth form has similar scales 
at the tip and at the pitch circle chord. One 
division on all scales represents 0-0001in on 
the gear at x 100 magnification. The refer- 
ence edge form is to the appropriate B.S. 


Specification stated on the template, under 
which system all tolerances are minus with 
respect to the nominal form. 

To inspect a gear by this optical method 
at x 100 magnification, the outside diameter 
of the gear is first established by conventional 
means. If it is, say, 0-0003in under the 
nominal outside diameter, the projected 
image of the teeth is positioned in the tooth 


Fig. 65—Grinding machine 
for shouldered components 
such as hydraulic valves. 
Shoulder distances up to 
4-5in can, it is claimed, 
be ground to _ within 
0-00004in on this equip- 
ment—Matchless Machines 


scales on the template and adjusted so that 
the tip is 14 divisions on the scale (0-0001 5in) 
away from the semi-opaque form. Errors 
of form can then be inspected by comparing 
the projected image against the semi-opaque 
form, and the error can be measured at the 
pitch circle and base circle chords from the 
two scales printed on the template. With 
the tooth image centralised in the tooth form, 
the tooth-to-tooth pitch error can be read 
from the second set of scales at the pitch 
circle chord. By indexing the gear, the 
tooth-to-tooth pitch error around a whole 
gear can be established and plotted on a 
graph if required. 


Stedall Machine Tool Company, Ltd. 


The optical measuring system of a Lindner 
jig borer on the stand of the Stedall Machine 
Tool Company, Ltd., 192, Pentonville Road, 
London, N.1., is of interest. For this system 
there is used a cylindrical measuring scale 
which can be turned but which is immovable 
in the axial direction, one scale being in- 
corporated into each co-ordinate table. Each 
scale is mirror finished and diamond scribed 
with a thin continuous helical line of high 
pitch accuracy which serves- to divide the 
scale. By turning the scale the division can be 
set in increments of 0-0001lin to an accuracy 
of 0-00004in. 

For coarse co-ordinate location provision 
both the worktable and cross slide are moved 
with reference to a scale divided into incre- 
ments of tenths of inches. For final location 
values down to increments of 0-O000lin are 
projected and magnified on to projection 
screens in the form of easy-to-read figures. 
The optics are stationary and the light beams 
are continuously directed on the helical line 
of the measuring scales. By means of 
precision ground lenses, prisms, and mirrors, 
the optical system projects the sighted point 
of the measuring scale on to the projection 
screens of the control panel where the image 
of the helical line setting is centred between 
reference lines. 
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Fig. 66—Jig borer with optical measuring system 
—Stedall 


This jig borer (Fig. 66) has a 20in by 10in 
table with longitudinal movement of 16in 
and transverse movement of 10in, the 
maximum obtainable distance between the 
table and spindle nose being just under 17in. 

The high-production speeds used in modern 
practice call for precision in cutters and the 
Weydemann universal cutter tester shown 
upon this stand has been developed for 
measuring and checking all the cutting angles 
on slab. With this equipment tools from 
qin to 9in diameter with spiral angles up to 
45 deg. and taper angles up to 180 deg. can 
be checked. It allows the easy and precise 
determination of the clearance angle, rake 
angle and spiral angle on cutters, and the 
angles can be read directly off graduated 
scales. 


Crawthorne Engineering Company, Ltd. 


Amongst the lathes exhibited by the Craw- 
thorne Engineering Company, Ltd., Reddish, 
near Stockport, there is an 84in centre 
machine for parting-off, turning and boring 
operations which is based upon a design 
developed originally for machining cast iron 
cylinder liners and now made to individual 
order for extended classes of work. The 
model shown has a 7ft bed and is equipped 
for hydraulic chucking of work. Its 6 h.p. 
driving motor is mounted on slide rails at 
the rear of the lathe and provides a spindle 
range of 224 to 583 r.p.m. The drive clutch 
is operated hydraulically, and quick power 
traverse mechanism is provided by a flange- 
mounted motor at the end of the apron. 
There is an automatic trip to the sliding 
motion and mechanism to cut-in and cut- 
out the quick power traverse at predeter- 
mined points. The lathe is shown with 
front and rear single toolposts—various 
modifications can be made to this arrange- 
ment, for example, fourway turret toolpost 
in place of the front single toolpost, two 
toolposts at the rear for parting-off and end 
facing respectively. The machine has two 
motorised suds pumps, the larger of which 
feeds coolant through the spindle bore and 
the smaller the front and rear tools. The 
gearbox provides four feed rates of twenty, 
forty, eighty and 160 cuts per inch. 

The largest machine on this stand is a 
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36in swing gap bed lathe admitting 8ft 
between centres. It is driven by a 25 h.p. 
motor and has star-delta starting equipment 
built into a recessed panel at the rear. The 
drive is transmitted through vee belts to a 
clutch built into the driving pulley, and the 
headstock has twelve spindle speeds from 
7 to 300 r.p.m. The main spindle is mounted 
on Timken precision taper roller bearings 
and is bored 44in diameter. A large gap in 
the bed enables the swinging of work up to 
57in diameter by 2lin wide in front of the 
faceplate. The quick change gearbox gives 
sixty changes of feed and sixty thread pitches; 
provision can be made for cutting thirty- 
five different metric pitches. The apron is 
fitted with a one-shot oil pump and its 
quick power traverse mechanism is driven 
by a flange-mounted motor. 


Catmur Machine Tool Corporation, Ltd. 


A machine of interest demonstrated by the 
Catmur Machine Tool Corporation, Ltd., 
103, Lancaster Road, London, W.11, is the 
“Vero” automatic tape controlled drilling 
machine. This machine was described in our 
issue of December 11, 1959, and is equipped 
with the “‘ Airmec”’ tape controlled setting 
equipment by which any one of the six 
spindles in the turret drilling head is selected, 
the spindle speed set and the table positioned. 
A Bristol-built Moore No. 2 jig grinding 
machine has an air-driven grinding head with 
a spindle speed which is steplessly variable up 
to 80,000 r.p.m. A heavy-duty slot grinding 
attachment available for this machine takes 
wheels up to 3in by 4in and can be used with a 
wheel dresser to form-grind work. Provision 
is made for contour grinding by use of a slow 
rotation handwheel and setting of adjustable 
angular stops on the planetary motion of the 
main spindle. For indexing slot grinding the 
machine can be provided with accurate 
angular graduations for main spindle rotation 
using graduations stated to be within 
-+-0-0002in on an 8in diameter. 

The Clark automatic feed attachment for 
presses shown in Fig. 67 is driven by a 
telescopic shaft from a variable eccentric on 
the brake disc of the press through a bevel 
gearbox. It is made in two models and the 
length of feed is set by adjustment of a 
graduated screw on the underside with 
reference to a dial graduated in 0-004in 
increments of feed length. Both the feeding 





Fig. 67—Automatic press feed equipment—Catmur 


carriage and non-return block are open- 
fronted and operate on the rear edge of the 
coil strip so that the adjustment of the unit to 
suit material width is simply effected by its 
movement on the press into the correct 
position against the rear edge of the strip 
after the press tool has been set. Material up 
to 6in or 12in wide can be handled with 
standard units. 

A Moore universal measuring machine 
exhibited has an 18in longitudinal, an 18in 
vertical and an |lin cross travel movement. 
It is stated that the greatest error on this 
machine in any lin of the longitudinal or 
cross travel is 0-000015in and over the entire 
travel 0:000035in. Its spindle is claimed to 
rotate true to within 0-000005in and enables 
the machine to be used for checking the actual 
geometry of holes. Either rectilinear or polar 
chart recorders are available for use with the 
machine. 


Wilkins and Mitchell, Ltd. 


A prominent exhibit of Wilkins and 
Mitchell, Ltd., of Darlaston, is the double- 
action 750-ton press illustrated in Fig. 68. 








Fig. 68—Double-action 750-ton press—Wilkins and 
Mitchell 


The press, of all-steel construction, has an 
eccentric drive and power adjustment is 
provided for both the inner and outer slides, 
there being means of individual micro- 
adjustment on the outer slide to speed die- 
setting operations. The maker’s own design 
of two-speed, low-inertia clutch and brake 
are fitted and the machine is equipped with a 
“* full-flow ” circulating lubricating system. 
If required electric and pneumatic services 
incorporated in the press can be arranged for 
automatic cycle operation. 

A 500-ton “ Forgemaster” press also 
shown is designed for high-speed production 
and its clutch and brake mechanisms are 
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mounted directly on the eccentric shaft with 
no intermediate gearing. The heavy steel 
connecting-rod is carried within the press 
sliding member and the slide moves in 
adjustable bronze-lined vee jibs. Automatic 
top and bottom ejectors are fitted and there 
is a hand-operated wedge adjustment with 
reference to a direct reading scale. 


Balding Engineering, Ltd. 


A vertical universal head milling machine 
adaptable for a wide range of work is made 
by Balding Engineering, Ltd., Bessemer 
Road, Norwich, and is available with a 
10in wide table in four standard lengths of 
32in, 36in, 44in and 48in. The spindle head 
of this machine (Fig. 69) is carried on a 
slide-mounted overarm with a movement of 
164in allowing spindle centre line settings 
from 54in to 22in from the column face. 
The head itself can be turned through 180 
deg. in the longitudinal plane and 45 deg. 
each way in the transverse plane, whilst the 
complete overarm assembly can be rotated 
on the column. 

The spindle is driven by a 1 h.p. 1500 





Fig. 69—Vertical universal head milling machine 
with three rates of spindle feed and power longitudinal 
table feed—Balding 


r.p.m. motor through stepped pulleys and 
vee belt giving eight speeds from 80 to 
3000 r.p.m., and its quill mounting gives a 
vertical movement of Sin. In addition to 
handwheel operation there is a_ spindle 
power feed in three rates of 0-0015in, 
0:003in, and 0-006in per revolution. If 
required, a hydraulic copying attachment can 
be mounted on the side of the machine, as 
shown in the illustration. 

The table has a hand-operated vertical 
movement of 19in giving spindle nose to 
working surface settings from zero to 19in. 
The 12in cross traverse of the table is also 
hand-operated, but a longitudinal movement 
power feed gives traverse rates of 4in to 
44in per minute or lin to 9in per minute. 
Backlash eliminators are fitted on both the 
longitudinal and cross traverse feed screws 
and, if required, rapid longitudinal power 
traverse equipment can be provided. 
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Thomas Ryder and Son, Ltd. 


A vertical eight-spindle chucking auto- 
matic made by Thomas Ryder and Son, 
Ltd., of Bolton, with seven turning and four 
facing slides is arranged to double index and 
is fitted with an automatic loading attach- 
ment and tooling for machining layshaft 
gears for Vauxhall engines. This is one of 
the firm’s standard eight-spindle machines 
with 14in chucks and having a spindle speed 
range of 31 to 610 r.p.m. with feeds from 
fifteen to 592 cuts per inch. 

On the machine exhibited (Fig. 70) the 
rough forgings are loaded at station 1 and 


jaws. Upon the loading jaws releasing their 
grip, the arms return to their original outward 
position, and the chuck jaws and tail stocks 
are automatically operated to hold the two 
lay-shaft gears at the loading stations | and 8. 
Upon completion of the machining opera- 
tions and the rapid return of the slides, the 
spindle carrier indexes and the machine is 
set for a repetition of the cycle. 


Landis Machine-Maiden, Ltd. 


Some new models of threading machines 
shown by Landis Machine-Maiden, Ltd., 
of Hyde, Cheshire, include a production 
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bolts and is intended for general purpose and 
maintenance work involving a small or 
medium number of parts with a variety of 
threads. It is fitted with a racked diehead 
and incorporates a lever release which 
eliminates the need for stopping the machine 
after each threading operation. Both taper 
and parallel threads can be cut on the machine. 


F. J. Edwards, Ltd. 


A new horizontal all-steel section rolling 
machine, introduced by F. J. Edwards, Ltd., 
359-361, Euston Road, London, N.W.1, is 
designed for the rapid forming of rings and 
has a power-operated adjustable roller. The 
main frame of this machine (Fig. 72) is 





Fig. 70—Vertical eight-spindle chucking automatic with automatic loading equipment—Ryder 


partly machined at stations 3, 5 and 7. After 
this first series of machining operations the 
parts are unloaded at station | and turned 
through 180 deg. to be reloaded at station 8 
from which they pass in succession through 
stations 2, 4 and 6 for second and final 
machining. The two machining operations 
take place at the same time, and a finished 
machined layshaft gear is unloaded from 
Station 8 every forty seconds. The loading 
attachment conveyor, which is fitted with 
vertical pegs at 8-OSin pitch to carry the 
layshaft gears, consists essentially of two 
loading arms extending radially to loading 
Stations 1 and 8. The arms can be moved 
in both a vertical and horizontal direction 
by hydraulic cylinders, and the closing and 
opening of the loading jaws are also hydraulic- 
ally operated. 

On completion of a machining cycle the 
arms move across in a horizontal direction, 
and grip the layshaft gears held by the 
chucks and tail stocks at stations | and 8. 
The chucks and tail stocks then automatic- 
ally release the components, whereupon the 
loading arms lift the gears clear of the chuck 
Jaws, and return them to the conveyor, 
where they are placed on to the driving pegs. 
During the return stroke, the arm carrying 
the finished machined layshaft gear from 
Station 8 turns through 180 deg. before 
placing the component on the conveyor. 
The loading jaws then release their grip and 
the arms continue to return until they reach 
their original positions. The conveyor 
then indexes through 8-OSin (pitch of the 
driving pegs) to present a rough forging 
Opposite the operation | loading arm, and a 
component which has been machined in the 
irst series of operations, opposite the opera- 
tion 2 loading arm. The arms move inwards 
to grip and lift the gears off the conveyor 
pegs, and place them between the chuck 


threading machine fitted with a longitudinal 
diehead and having a screwing capacity for 
fin to I4in tubes or Zin to I4in bolts. Its 
pick-off gear headstock gives a selection of 
eight spindle speeds from 4-5 to 254 r.p.m. 
A carriage front adjustable in the vertical 
and horizontal planes facilitates accurate 
alignment of the work. 

The machine shown in Fig. 71 has a 
capacity for fin to lin tubes and jin to Ijin 


Fig. 71—Threading machine for {in to lin tubes and 
4in to 1in bolts—Landis Machine-Maiden 





Fig. 72—Horizontal section rolling machine—Edwards 


fabricated from heavy steel sections with 
removable panels which enclose the drive 
units. The twin main driving rollers are 
contained in a steel housing and supported 
by an overhead bracket to prevent deflec- 
tion. The third adjustable pressure roller is 
mounted on a heavy steel slide in taper 
roller bearings giving free rotation under the 
heavy loads. A pair of adjustable hardened 
guide rollers is provided for supporting 
the work while rolling. The main driving 
rollers are driven by a 5 h.p. reversing motor 
through spur and worm gearing. Adjust- 
ment to the pressure rollers is made by a 
separate 2 h.p. reversing motor and worm 
drive to a square-thread lead screw, and it 
enables the operator to make initial bends 
in heaviest sections before rolling. For 
repetition rolling, an adjustable limit switch 
and gauge is provided on the adjustable 
roller slide. The standard 10in diameter 
rollers are adjustable to accommodate all 
standard rolled steel sections, within the 
specified range, and the machine will handle 
angles and tees up to 24in by 24in by #in, 
channels up to 4in by 2in, flats on edge up 
to 24in by fin and rounds up to 14in diameter. 
A central panel contains the forward, 
reverse and stop push buttons for the pressure 
roller motor and the control buttons for the 
main driving motor, a joystick controller 
being used for the reversing of the drive 
rollers. 


Delapena and Son, Ltd. 


The induction heating and honing equip- 
ments made by Delapena and Son, Ltd., of 
Cheltenham, are demonstrated in an auto- 
matic set up for hardening cylinder liners 
and then honing the bores to close tolerances. 
Cylinder liners are placed in turn on fixtures 
which carry them to an induction heating 
station having a standard radio-frequency 
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valve-oscillator generator operating at a 
frequency of 220 kc/s with a maximum 
continuous power output of 50kW. The 
fixture traverses a liner to an “ intensifier,” 
which progressively hardens the inside cylin- 
drical surfaces as it traverses down the bore 
with a following spray quench. 

From the hardening operation the liners 
are transferred to the honing machine station 
(Fig. 73) on to a two-positive, semi-automatic 
fixture on which the liners are clamped. This 
honing machine is of standard design and 
is made with strokes between lin and 30in 
and for bores from lin to 6in. In this par- 
ticular case the time cycle of the combined 
set-up is governed by the time taken for the 
longer operation of honing. The switching 
is controlled by a new method of automatic 





air gauging developed by Delapena and 
Son, Ltd., in conjunction with Teddington 
Industrial Equipment, Ltd. The equipment 
makes use of clean, dry, compressed air, 
and consists of a gauging plug, arranged to 
enter the workpiece at each stroke of the 


hone. This gauge has two or three radial 
nozzles fed by an air supply from a control 
unit which houses two pneumatic-electric 
relays and other control and indicating 
equipment. The pneumatic-electric relays 
respond to signals from the gauging head to 
indicate on a large dial the variation in the 
diameter of the bore being honed, and also 
to operate indicator lights or remote switches. 
The amplification is adjustable to give full 
scale deflections of from 0-001lin to 0:005in, 
and the two relays are adjustable and may be 
set to operate at any size within the range of 
the instrument. Honing can be automatic- 
ally stopped and a new cycle initiated on a 
liner bore reaching a preset size; warn- 
ing lights indicate when lower limit, required 
size and top limit have been reached. 

A standard indexing fixture which has 
been developed by this company is adapt- 
able for the quantity heat-treatment of a 
range of components, using induction 
heating. The application shown is typical 
of many localised hardening operations on 
automotive components and is performed 
by the firm’s intensifier which heats the 
component while it is submerged in the 
quench medium. Rapid heating is followed 
by rapid quenching, which is assisted by sub- 
merged jets of water directed on to the heated 
area. The fixture consists of a conical turn- 
table fitted with a number of adaptors to 
take the parts and mounted with its axis 
vertical in a shallow well at the top of a 


pedestal worktable. The controls are situ- 
ated on panels at the front of each pedestal, 
and an adjustable mounting for a radio- 
frequency transformer or work coil is pro- 
vided at the rear. The turntable can be used 
as an indexing fixture with the component 
held stationary under the inductor, which 
may be a coil or an intensifier, during the 
heating period. In this method the heating 
power and quench jets are switched off and 
on in a completely automatic cycle synchron- 
ised with the indexing motion. 

With many small components a “ tunnel ” 
coil is used for heating the components in 
air, the power remaining “on” while they 
are traversed through the coil and under 
quenching spray jets. Taps are provided 
for regulating cooling and quench 


Fig. 73—Honing cylinder 
bores with automatic 
sizing equipment, using 
a two-position semi-auto- 
matic fixture—Delapena 


water supplies, with a flowmeter if required. 

The method of loading and unloading 
employed depends upon the size and 
character of the components, the operation 
time cycle and the production rate. 


Wickman, Ltd. 


The Continental machines of interest 
shown for the first time in this country by 
Wickman, Ltd., Tile Hill, Coventry, together 
with a representative range of its well-known 
automatics, include a Heller turret design 
drilling machine and the recently redesigned 
No. 5 jig borer of Henri Hauser, Ltd. This 
jig borer (Fig. 74) now has a 4 h.p. main 
motor and additional worktable supports to 
take over part of the weight of the table and 
workpiece. Its boring spindle has two speed 
ranges from 10 to 430 r.p.m. and 50 to 
2000 r.p.m. Speed variation is effected by 
transducer equipment and current ; the d.c. 
motor attached to the boring head is sup- 
plied through a selenium rectifier. The 
pendant control contains simply an ammeter, 
which indicates the motor torque ; a poten- 
tiometer for the selection of spindle speeds ; 
and spindle forward and reverse pushbuttons. 

A power-operated device is provided for 
tool clamping and releasing. in: the main 
spindle, and is effective only when the quill 
is in its upper position.. When a tool has 
been introduced into the spindle the operator 
punches a button until an accurate signal 
indicates that the tool is fully secured. As 
before, this machine model has a 294in by 
244in table, and its cross rail mounted boring 
head a traverse of 20in. Settings are read 
directly to 0-000lin and the guaranteed 
accuracy of positioning is 0-0002in. Similar 
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in most respects to this machine is the No. § 
Hauser jig grader which has a spindle with 
two speed ranges of 4500 to 40,000 r.p.m. 
and 8000 to 80,000 r.p.m. 


The Heller drilling machine (Fig. 75) has 


Fig. 74—Jig boring machine with stepless spindle 
speeds in two ranges, 10 to 430 r.p.m. and 50 to 2000 
r.p.m.—Wickman 


a six-station turret and its 1600mm by 400mm 
table and turret slide have stepless feeds 
and rapid traverse in each direction. Light 
spindle speeds between 90 and 100 r.p.m. 
are provided and the drilling capacity in 
steel is 32mm. All movements of the 
machine are push-button controlled and by 
the setting of cams automatic positioning 
can be provided. Selector switches on a 
panel can be used to programme the position- 
ing of the turret, spindle speed and feed rate. 

A conventional design of horizontal bor- 
ing and milling machine of Collet and 
Engelhard shown on the stand is one of a 
new series being made by that firm with 
three- and five-way beds and having 75mm, 
85mm and 100mm spindle diameters. A 





Fig. 75—Turret drilling machine with push-button 
control and automatic positioning equipment—Wickman 
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particular point of design in these machines 
is the spindle bearing arrangement using 
double row cylindrical roller bearings for 
the sleeve in the spindle head. These main 
bearings are in a rigid steel housing which 
enables the heat to escape without being 
transmitted to the spindle head housing, thus 
increasing the accuracy of the spindle axis. 
By having the thrust bearings in close 
proximity to the cutter, heating of the spindle 
sleeve has no adverse effect on milling 
operations. The workspindle and face plate 
have steplessly variable speeds which can 
be varied during the cutting operation from 
the pendant control panel. 

The four positions of the worktable are 
indicated with the assistance of a Hensoldt 
optical unit giving a setting accuracy of 
0:0002in at 48in diameter and if required 
an automatic positioning unit can be sup- 
plied with a photo-electric cut-out device. 
The machine incorporates power-operated 
tool mounting and automatic locking mech- 
anism. 


Kendall and Gent, Ltd. 


A 6ft by 6ft by 20ft plane milling machine 
of Kendall and Gent, Ltd., Girton, Man- 
chester, has electronically controlled step- 
lessly variable table and milling head feeds 
and “‘ steering” control of table and milling 
head traverses. As can be seen from the 
illustration (Fig. 76) the machine has three 
milling heads, one vertical on the cross-slide 
and two horizontal, one on each upright. 
Each milling head is powered by a 30 h.p. 
motor mounted directly on the head, which 
makes possible a short rigid transmission for 
carbide milling at high speeds and heavy 
metal removal with high-speed steel cutters 
at low speeds. 

All three heads are of the same basic 
design and their spindles have sixteen 
changes of speed from 12 to 780 r.p.m., the 
speeds being divided into two ranges. Selec- 
tion of the speed range is by lever and 
selection of the particular speed required is 
effected by a handwheel working in con- 
junction with a direct reading speed disc. 


The spindle sleeves can be adjusted over a 
length of 14in by hand or power traverse, 
the hand motion being equipped with micro- 
dial graduated in 0-00lin. and the motion is 
by means of a backlash-free design of gearing. 
The vertical milling head spindle is also 
arranged for infinitely variable boring feeds 
of tin to 12in per minute. 

The drive for the milling head traverses is 
by a 15 h.p. d.c. variable speed motor which 
provides infinitely variable feeds from 14in 
to 45in per minute, and also a rapid traverse 
of 75in per minute. The feed selected is 
indicated on a large diameter tachometer on 
the floor-mounted control desk. 

Table traverses, similar to those for the 
milling heads, are driven by a 15 h.p. d.c. 
variable speed motor which provides infin- 
itely variable feeds between 14in and 45in 
per minute and a rapid traverse of 150in per 
minute. The final drive to the table, which is 
by worm and semi-circular rack, incorporates 
a hydraulic mechanism designed to elim- 
inate any backlash present in the traverse 
motion. Both the table and milling heads 
are equipped with optical measuring devices 
working in conjunction with precision gradu- 
ated rules which permit accurate setting to 
0-001in. 

Lhe cross slide has a feed and rapid power 
traverse powered by 10 h.p. motor mounted 
in the centre of the cross-stay, and selection 
of direction and type of traverse is made by 
rotary switch on the pendant control station. 
The cross slide can be clamped in position 
when cutting by two electric motors actuat- 
ing worm and wormwheel screw devices. 

A spindle retraction and incremental feed 
system allows the operator to retract the 
cutters clear of the workpiece for rapid 
traverse return of the table, and also allows 
the setting of the spindles for a finishing cut 
of anything from 0-010in to 0-10in by 
pressing a button. The drive for the retrac- 
tion and incremental feed system is so 
arranged that all the spindles can be oper- 
ated simultaneously or independently, and 
any spindle not required for operation can 
be isolated by turning a rotary switch on 





Fig. 76—Plano milling machine with steplessly variable table, milling head feeds and ‘‘ Steering ”’ 
control—Kendall and Gent 
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the control desk. When the incremental 
feed system is fitted to a machine, provision 
is also made to operate the table traverse in 
the form of a semi-cycle to cover work- 
pieces requiring a multiple number of cuts. 

The electronic control equipment is so 
arranged that when steering is selected by 
means of a rotary switch on the control desk 
both the table and milling head traverse 
motors are simultaneously controlled. This 
allows the direction of travel of the cutter 
in relation to the work to be steered through 
360 deg., enabling the cutter to be guided 
round an irregular shape either in a vertical 
plane or a horizontal plane, depending 
upon which milling head is selected for 
operation. The steering controls are mounted 
on a portable control station which is plugged 
in to the main control desk so that the 
operator can select the most convenient 
position according to the nature of the work. 
The feeds for steering are variable from 3in 
to 45in per minute and are selected by a 
graduated potentiometer. The electronic 
control circuits for each of the two traverse 
motors are so arranged that the scalar 
speed set on the potentiometer remains 
constant through 360 deg. This means the 
feed of the cutter is-held constant at the set 
feed rate irrespective of changes in direction 
of cut. Direction of steering is controlled by 
a sine/cosine potentiometer which has a 
scale graduated in degrees, to assist the 
operator when following the shape of the 
workpiece. 


B.S.A. Tools, Ltd. 


A copy turning lathe now made by B.S.A, 
Tools, Ltd., Kitts Green, Birmingham, 33, 
is of unit design, to facilitate construction in 
alternative types and sizes. 

The machine (Fig. 77) can be arranged 
with a single-speed headstock, single feed 
rate to copy saddle, and for single cycle 
operation, or alternatively it can incorporate 
a two-speed headstock, dual feed rate to 
copy saddle, and multi-cycle operation. 
The bed has an overhead vertical saddle 
and separate tailstock way bringing the work 
centre line close to the front of the machine 
and allowing easy access to the working area, 
whilst providing large, unrestricted swarf 
capacity. The headstock, which is mounted 
on the same guideway as the tailstock in its 
simpler form, provides a single spindle 
speed, selected by pick-off gears giving a 
range 120 to 2200 r.p.m. Alternatively the 
headstock may be arranged to give two 
spindle speeds in any set up, with automatic 
change from one speed under control from 
the copy saddle. The higher of these two 
speeds may be selected from a range in ten 
steps from 360 to 2200 r.p.m., and in con- 
junction, a lower speed from a range of five, 
with ratios from 1 to 1-35 to 1 to 3-02, may 
be obtained. 

Feed to the copy saddle is taken from a 
drive from the workspindle, through pick- 
off gears, to a pinion which operates a rack 
attached to the saddle. A _ single-acting 
hydraulic cylinder provides fast return for 
the saddle. This feed drive may be arranged 
to give either one or two rates, selected by 
means of magnetic clutches, and controlled 
by dogs operated by movement of the saddle. 
The copy saddle carries the hydraulically- 
controlled tracer mechanism operating the 
tool slide. This equipment, in its simplest 
form, is arranged to take one cut following 
the profile of the master, or a parallel cut 
determined by the setting of a stop, subse- 
quent cuts being taken only after the 
operator has either adjusted the position of 
the master by means of a micrometer screw, 
or indexed into position another stop. 
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As an alternative, the machine may be 
fitted with a multi-cycle equipment enabling 
up to four cuts to be taken automatically, 
following the profile of the master. With 


the addition of a multi-diameter stop index- 
ing attachment cuts may be parallel, or 
a combination of first parallel and then 
A shoulder 


profile, up to the total of four. 





facing unit which may be added to the 
master carrier imparts a longitudinal move- 
ment to the master or template after each 
traverse of the saddle to give a slight finishing 
cut to right angled shoulders. 

The rear saddle is an auxiliary forming 
slide carried on the tailstock vee-way, and it 
can be positioned at any point along the work. 
This saddle can be brought into operation at 
any time during the working cycle and is 
operated by a cam driven through a reduction 
gearbox from the workspindle. 

A crankshaft fillet rolling machine devel- 
oped by the firm can be fitted with up to 
thirteen rolling heads to provide for rolling 
crankshafts having up to six cranks and 
seven bearings. It is driven by a 10 h.p. 
motor and takes shafts 36in long with a 
maximum crank throw of Sin. The machine 
comprises a base on which are adjustably 
mounted the main drive for revolving the 
crankshaft, a support tailstock and a sequenc- 
ing system for controlling hydraulic pressure 
to the rolling heads. 

An automatic chucking B.S.A.-Acme 
Gridley multi-spindle automatic now made 
by the company swings 7}in diameter com- 
ponents. It has independent drive to all 
cross slides by direct cam control and 
electrical control of the drumshaft. An 
eccentric-concentric single-spindle automatic 
demonstrated on the stand is essentially a 
B.S.A. “* 98L ” single-spindle machine incor- 
porating a special workspindle and attach- 
ment. 

The normal method for producing from 
bar stock workpieces with an _ eccentric 
portion incorporated necessitates the use 
of an eccentric sleeve and collet. By rotation 
of the sleeve within the collet, the bar is 
thrown either eccentric or concentric as may 
be desired, but when using this method it 
is necessary to open the collet before the 
sleeve can be turned, and in consequence the 
grip on the bar stock is released momen- 
tarily. This can result in variation of com- 
ponent length, which is undesirable when 
close tolerances are required, and to turn 
the sleeve in the collet, the spindle has to 


be reversed. To overcome these disadvant- 
ages, the eccentric-concentric machine incor- 
porates two separate spindles arranged one 
inside the other and in order to reduce 
the out-of-balance forces to a minimum 
the inner spindle is built in two parts, 
secured together by tenons. The front 
portion of the inner spindle, which has an 


Fig. 77—Copy turning 
lathe of unit construc- 
tion—B.S.A. 


eccentric bore, is itself eccentric to the outer 
spindle, and its rear portion is concentric 
to the outer spindle. 

The collet closing mechanism contained 
within the inner spindle exerts no pressure 
on the outer spindle within which the inner 
spindle is free to rotate. The special mech- 
anism is designed to make it unnecessary to 
reverse the spindle to obtain either concen- 
tricity or eccentricity and it rotates the inner 
spindle inside the outer, through a chain of 
gears. This mechanism consists of two 
sleeves, one inside the other, with gears con- 
necting each sleeve to their respective 
spindles, and it is mounted in front of and 
adjacent to the spindles. Two helical slots 
or scrolls are cut in the outer sleeve, both 
scrolls being diametrically opposite, and the 
inner sleeve has two similar scrolls. In one 
sleeve the scroll has a right-hand helix, and 
in the other a left-hand helix. 

Rollers couple the scrolls of one sleeve 
with those of the other. These rollers have 
two pins on their axis and are, in turn, 
arranged diametrically opposite in an operat- 
ing collar, which traverses over and along 
the outer sleeve. This longitudinal move- 
ment, by the passage of the rollers along the 
scrolls, revolves the scrolled sleeves in 
opposite directions, and a rotary movement 
is transmitted to the workspindle through the 
gear train. Longitudinal movement of the 
collar is effected by a yoke operated by an 
air cylinder. 

This eccentric-concentric attachment does 
not in any way restrict the range of spindle 
speeds or direction of rotation of the spindle 
and its operation is demonstrated at the 
Olympia Show. In this sequence of operations 
bar stock is fed to a stop mounted in the 
turret which then indexes, throwing the inner 
spindle eccentric by 0-010in. The eccentric 
shank on the workpiece is then turned in 
the usual way by use of a roller box and 
an undercut is formed. With the completion 
of this eccentric turning operation the work- 
spindle is automatically returned to its 
concentric position as the turret indexes for 
the subsequent series of machining operations. 
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Saunderson and Costin, Ltd. 

A very useful development of Saunderson 
and Costin, Ltd., Highclere, Newbury, 
Berks, is a threading attachment which can 
be used with most leading makes of lathes 
to adapt them for high-speed threading 
work. It is essentially a lead nut and 
mechanism which when fitted on a lathe 
apron gives positive engagement with the lead 
screw on the depression of a single lever in 
such a way that odd, even or fractional 
threads are picked up without the possibility 
of error. At the end of each cut the nut is 
automatically disengaged by an adjustable 
stop to halt the lathe carriage in the same 
position. A setting dial on the device is set 
for the type of thread to be cut and has four 
positions for “safe,” fractional quarter, 
fractional half and whole number threads 
per inch. 

When setting the machine for screwcutting 
all that is required is to adjust the stop on the 
device, set the knock-off control to the screw- 
cutting position and set the dial to the type 
of thread to be cut. The makers state that 
the speed at which a lathe can be run when 
screwcutting is only limited by the power 
and rigidity of the machine, and the device 
enables full advantage to be taken of tungsten 
carbide tools. It is claimed that fine threads 
have been cut at 2500 r.p.m., although speeds 
are naturally reduced progressively for coarse 
threads to prevent undue strain on a machine. 


Woodhouse and Mitchell, Ltd. 


An interesting lathe of Woodhouse and 
Mitchell, Ltd., Brighouse, is the new tool 
room machine shown in Fig. 78, which 
swings 15in over the bed and takes 45in 
between the centres. Its headstock is 
designed to give the maximum rigidity and 
avoid vibration, and in it the spindle is carried 
on three widely spaced bearings. The two 
forward bearings are of the Timken precision 
design specially developed for high-speed 
machines and are supported independently 
of the main casting by a heavy cast-iron 
sleeve containing a_ special high-speed 
adapter. 

Oil jet lubrication is provided on both 
bearings and to assist in maintaining a 
steady and low temperature in operation, 
air flow cooling of the bearing sleeve is 
provided from an independently driven fan 
built into the machine. A parallel roller 
bearing at the rear of the spindle carries 
journal loads only. 

The drive to the input shaft of the head- 
stock is taken from the main two-speed 
10/5 h.p. motor by a toothed belt. A com- 
bination of electro-magnetic multi-disc 
clutches and constant mesh gears gives, in 
conjunction with the two-speed main motor, 
two ranges of twelve speeds. The high-speed 
range is transmitted to the spindle by 4 
toothed belt drive, and the range of low 
speeds is obtained by constant-mesh back 
gearing. This arrangement gives twenty-one 
different speeds in geometric progression 
with an overall range of 100-1, providing 
spindle speeds from 30 to 3000 r.p.m. The 
speeds in each range are preselected by 
rotary switch, and the change is made by 
push-button without the necessity for stop- 
ping the machine. An inching motion for 
setting up purposes has a consistent low 
speed irrespective of the preselected running 
speed.’ Gearing in the headstock provides 
for multiplication of the feed ratios, feed 
forward and reverse, and a_ coarse/fine 
arrangement which, when used with the 
spindle in back gear, multiplies the normal 
feeds or threads by eight. , 

The feed gearbox is directly coupled into 
the headstock gearing and in conjunction 
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Fig. 78—Toolroom lathe with 15in swing over the bed and having spindle 
speeds from 30 to 3000 r.p.m.—Woodhouse and Mitchell 


with the multiplying gears in the headstock 
provides thirty-two feeds and threads in 
English and metric pitches. The thirty-two 
normal feeds range from 0-002in to 0-028in 
per revolution and the coarse feeds from 
0:016in to 0-224in per revolution. A single 
knob gives direct conversion to metric 
pitches and feeds without alteration of 
change gears. Using the coarse threading 
arrangement with the main spindle in back 
gear drive, further ranges of feeds and 
threads provide pitches up to 2in. End 
train gearing to the lead screw is only to 
enable the cutting of non-standard pitches 
and is disconnected when feeds are in use. 
Each feed or thread can be preselected and 
engaged electro-hydraulically by a push- 
button adjacent to the selector dial. 

Feeds are controlled by switch-selected 
electro-magnetic multi-disc clutches with 
push-button engagement and release. Drive 
for the longitudinal traverse of the carriage 
is from a small motor mounted on the feed 
shaft, and operation of the button engaging 
the required direction of rapid traverse, 
automatically disengages feed. Direct 
reading dials are fitted to the long traverse 
handwheel, allowing measurement from 0-010 
up to full traverse of carriage. 


Hilger and Watts, Ltd. 


A photoelectric micrometer microscope 
which is more accurate and quicker to use 
than its optical equivalent has been developed 
by Hilger and Watts, Ltd., 98, St. Pancras 
Way, London, N.W.1. This instrument, 
shown in Fig. 79, can be used to read scales 
circles where the divisions are marked by 
lines from 0:000lin to 0-0015in in width, 
and the stated accuracy over the total range 
of 0-Sin is 0-00004in. The instrument has 
an eyepiece incorporating a Hilger-Schwartz 
photocell preceded by a vibrating slit. A 
setting is made by rotating a micrometer 
drum until the slit oscillates symmetrically 
about one of the lines engraved on the scale 
being read. The meter, which is in a sepa- 
rate case with the electronic equipment, 
then indicates zero by the null method. The 
reading is taken from the micrometer drum. 
Repeat settings can be made to within 
0-00002in, and no visual observation through 
the eyepiece is needed once the instrument 
has been roughly set. 

The Watts photoelectric autocollimator 
has been developed from the firm’s well- 
known visual instrument, and has the same 
applications, but it has an easier, quicker, 
and more accurate method of setting. A 
Single setting gives an accuracy of 0-1 second, 
and reduces operator fatigue caused by 
repeated exacting observations through the 
eyepiece. It is used for determining straight- 
ness, flatness, and small linear and angular 
displacements. 


The normal setting lines, seen through the 
eyepiece, are used for preliminary adjust- 
ment. When this has been done there is no 
need for further viewing through the eye- 
piece, which incorporates a Hilger-Schwartz 
photocell preceded by a vibrating slit. To 
make an exact setting the meter needle is 
brought to zero, which indicates that the 
slit is oscillating symmetrically about the 
setting lines and that they are exactly strad- 
dling the reflected image. An exact reading 
can then be taken from the micrometer 
drum in the usual way. The instrument has 
a maximum working distance of 30ft, its 
repetition of setting being within 0-05 
seconds of arc, and its accuracy over the 
total measuring range two seconds of arc. 

CORRECTION.—The “ Metalin ’”’ automatic 
bandsaw, mentioned on page 16 in our issue 
of July 1, is made in Holland and marketed 
by the Startrite Machine Tool Company, 
Ltd., not made under licence as stated. 





Widening for Kent Coast 
Electrification 


Work is in progress on widening the main 
line of the Southern Region, British Railways, to 
four tracks over the two-mile section from 
Cheriton (near Shorncliffe) to Folkestone Central 
station. The widening is preparatory to electri- 
fication from Sevenoaks to Folkestone and 
Dover, which constitutes the major item in 
Phase 2 of the Kent Coast electrification scheme 
and is due for completion in 1962. With 
increased services by electric trains on this line, 
the Cheriton—Folkestone “ bottleneck’? would 
have hindered the flow of traffic when Dover 
and Folkestone boat-trains have to be run in 
several parts, or are late leaving the ports 
because of delayed boat arrivals. Under the 
new scheme the four tracks will be continuous 
from Cheriton to the east end of Folkestone 
Central station. One additional track will be 
required from Cheriton to Shorncliffe, where 
three tracks already existed. Considerable 
revision of the permanent way layout at Shorn- 
cliffe station will be involved. This station has 
platforms on the slow lines only, and in order 
to provide the spacing of 10ft 54in required by 
the Ministry of Transport between fast and slow 
electric lines, the platforms are being cut back by 
4ft. The main work between Cheriton and 
Shorncliffe consists of excavating a cutting and 
building a retaining wall. Soil removed from 
this section is used as fill between Shorncliffe 
and Folkestone. 

Folkestone Central station is being recon- 
structed with two island platforms and a new 
building at ground level comprising ticket hall 
and offices, from which access to the platforms 
will be by subway and inclines. Lifts are being 
installed for luggage. The only approach to the 
station will be by a widened access road on the 
down side, part of which will serve as a car park 
and taxi rank. Foundations for the new building 
were excavated to a depth of about 40ft. Con- 


Fig. 79—Photoelectric micrometer microscope with control unit and having 
an accuracy of 0-:00004in over its range of 0-5in—Hilger and Watts 


struction of a wall adjacent to the down line 
necessitated pile-driving within a distance of 
some 7ft from passing trains. In the new 
layout the down slow line will cross over a 
corner of the ground-level booking hall on a 
bridge structure. The works include raising the 
track by about 3in to improve drainage and are 
being carried out on existing ground. Imme- 
diately east of Folkestone Central station the 
line narrows to two tracks and shortly after 
passes on to the Foord viaduct, the presence of 
which made eastern extension of the widening 
towards Folkestone Junction impracticable. 
Other work in the Cheriton—Folkestone section 
includes alterations to three bridges and one 
footbridge, construction of a new footbridge 
and demolition of a cable-carrying structure. 
The consultants for the scheme are Sir William 
Halcrow and Partners, and the civil engineering 
work is being carried out by John Laing and 
Sons, Ltd. 


Trip Circuit Supervision Relays 


Two new relays introduced by the English 
Electric Company, Ltd., Marconi House, Strand, 
London, W.C.2, have been designed to supervise 
the trip circuit of a circuit-breaker installation by 
giving an audible alarm and visual indication if 
the trip circuit fails for any reason. These relays 
are available for any combination of the standard 
trip and alarm supply voltages, i.e. 30V, 110V or 
240V, d.c. 

One relay supervises operation when the 
circuit-breaker is closed and the other provides 
continuous supervision with the breaker open or 
closed. Both relays are time delayed for 
approximately 400 milliseconds to prevent a 
false alarm being given during a fault or normal 
circuit-breaker operation. External wire-wound 
clip-in resistors are provided in series with the 
relay units in the trip circuit. These safety 
resistors limit the current to the circuit-breaker 
trip coil in the event of an accidental short 
circuit of the relay coils. Both relays comply 
with the Central Electricity Generating Board’s 
specifications. 

[Reply Card No. E631). 


Needle Roller Tracks 


NEEDLE roller tracks are now available from 
Insley Industrial Supply Company, Ltd., 21-22, 
Poland Street, London, W.1, for use on machine 
slideways and other applications where linear 
and reciprocating motions are involved. These 
tracks consist of groups of trunnion-ended needle 
rollers enclosed in a cage of heat-treated steel. 
They are made in two sizes of 30mm by 11-3mm 
and 48mm by 17-8mm, and can be used in 
horizontal, vertical, inclined or dovetail slides. 
The cages have hooked ends so that they can be 
linked together to form a track of any desired 
length. 

It is stated that the tracks have a high loading 
capacity when mounted on hardened ways and, 
if required, can be used for light and non- 
precision duties with cast iron or unhardened 
steel surfaces. 

{Reply Card No. E632] 
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Letter to the Editor 


RULES AND REGULATIONS FOR 
STRUCTURAL STEELWORK 


Sir,—I wish to reply to queries raised on 
the above article in your issue of June 24. 
It appears that your correspondents at the 
Imperial College of Science and Technology 
feel called upon to defend the British Stand- 
ards Institution. There are one or two 
further relevant details in addition to those 
kindly volunteered about the B.S.I. This 
institution is in general concerned with 
articles of trade and commerce. The control 
of structural engineering was taken on as a 
kind of side-line originally in direct competi- 
tion with the Institution of Structural 
Engineers’ reports. 

A legal responsibility is placed on appro- 
ving authorities to ensure the safety of 
structures. It follows, therefore, that load 
factors for all or any methods of design 
should be clearly defined. Otherwise an 
engineer would be unable to proceed with 
designs, whether they be “‘ plastic’”’” or more 
rational methods. The B.S. strut formula 
might indeed be considered “too old to 
chew.” It was first published in THE 
ENGINEER, Vol. 62, page 514 (formula 24) in 
the year 1886. The formula was based on 
column tests made on timber and iron more 
than a century ago. The diagrams reproduced 
in the above article are based on tests on 
structural steel joists taken from a number of 
recent sources. The B.S. permissible stress on 
columns of an //r = 100 is a little less than 
a third of the actual test figures. B.S. effective 
length coefficients were seldom, as far as I 
know, related to published tests such as your 
correspondents suggest. Their origin was 
entirely empirical. 

In the matter of steel-frame design your 
correspondents have answered the comments 
themselves. Throughout the past twenty-five 
years the proposals of the Steel Structures 
Research Committee have been rejected both 
here and abroad. The fact that the tables, &c., 
relating to laterally unsupported beams were 
first published by the Institution of Civil 
Engineers does not relieve the B.S.I. of their 
responsibility for using them. They weren’t 
obliged to do so, since the basic ideas on 
which the main formula is founded had been 
published more than twenty years ago. 
More attention should have been given by 
B.S.I. to the considerable progress since that 
time. On this we are apparently agreed. 

The preference expressed by your corres- 
pondents for complicated methods and 
formulae might well be the tortuous working 
of the academic mind. An experienced 
engineer does not deliberately make his work 
complicated, when there is no increase in 
accuracy. The strut formula is a case in 
point. 

With the facilities available to-day no 
engineer need be at a loss for a speedy 
solution to his problem, Even in the early 
’30s old-established steelwork firms outside 


the L.C.C. area were able to develop many 
new steelwork economies. The unfortunate 
engineers in London at that time called them 
“* cut throat designers.” B.S. 449 put a stop 
to promising developments by these designers, 
to the relief of their more orthodox contem- 
poraries. But independent bodies such as the 
Central Electricity Board found they were 
able to make big steelwork economies, using 
with safety lower load factors than are 
recommended to-day (ref. Structural Engineer 
Vol. 28, pages | and 327, 1950). Not many 
years later the country was at war. The acute 
steel shortage was much aggravated by the 
wasteful regulations, even though they were 
relaxed somewhat. 

Now the B.S.I. is fully committed to be the 
sole arbiter of the methods to be employed 
by professional engineers and others for 
steelwork design. Having taken steps in that 
direction the Institution might be expected to 
extend its operations to cover other pro- 
fessional activities. How would your corres- 
pondents react to the enforcement of B.S. 
University Lectures, prepared from out-of- 
date ideas at about ten yearly intervals? 
Of course it might prove to be a blessing for 
all concerned! 

A. N. PROCTER 


Nottingham, 
June 28, 1960. 


Book Reviews 


Main Lines Across the Border. By O. S. 
Nock, B.Sc., M.I.C.E., M.I.Mech.E., 
M.I.Loco.E., and Eric Treacy, M.B.E. 
Thomas Nelson and Sons, Ltd., Parkside 
Works, Edinburgh, and 16, Park Street, 
London, W.1. Price 25s. 

On March 18, the last steam locomotive to 
be built for British Railways was completed 
at the Swindon Works, thus, as we said in 
our issue of March 25, ** The steam loco- 
motive is now about to pass into history.” 
We then went on to say, “ We feel certain 
that centuries will pass before details of 
designs and stories of their achievements will 
be forgotten.” The book now before us 
will, we feel sure, be one of those which will 
keep the achievements of the steam loco- 
motive before us, both by the lucid descrip- 
tions of their performance and also the 
illustrations prepared from photographic 
views of notable trains, several of which are 
of quite exceptional artistic merit. Possibly 
nowhere on our railways better than on those 
across the Border can railway scenes “ con- 
vey so dramatically to the beholder the sense 
of unmasked power shown by the steamer 
on a heavy gradient.” 

The story relates to the three main lines 
crossing the Border, namely, the West Coast 
route from Lancaster to Carlisle, the old 
Midland line extending between Settle and 
Carlisle, and the East Coast main line from 
Newcastle to Edinburgh (Waverley Station). 

These are all taken in turn, commencing 
with that part of the London and North 
Western Railway extending from Lancaster 
to Carlisle. This important section of the 
old North Western line with its notoriously 


difficult road over Shap Falls in Westmor- 
land is dealt with in an entirely comprehen- 
sive manner by Mr. Nock, who makes no 
secret of the fact that the North Western 
line and its locomotives was one of his early 
loves, so to speak. Further, he evinces a 
sound historical knowledge of this famous 
line planned by Joseph Lock, by recalling 
how in days long gone by alternative routes 
were proposed with the idea of avoiding 
what was to be a heavily graded route to 
the Border city of Carlisle. 

Mr. Nock presents a sketch showing 
certain alternative proposals, including two, 
one of which was proposed by George 
Stephenson in 1836, which involved bridging 
the upper reaches of Morecambe Bay from 
a point near Hest Bank, a few miles north 
of Lancaster, to Kents Bank on the Furness 
coast and thence over what ultimately became 
part of the Furness Railway northwards 
along the Cumberland coast, involving a 
further bridge across the estuary of the 
River Duddon ; then, after reaching White- 
haven, the line was to turn eastwards to 
Carlisle. This was to be known as the 
** Great West Coast Railway,” and owed its 
conception to the Second Earl of Lonsdale, 
who had extensive mining interests in Cum- 
berland. A second somewhat similar project, 
put forward by an engineer named Hague, 
suggested the building of embankments 
across Morecambe Bay and the estuaries of 
the rivers Kent and Duddon, having tide 
gates on the Bay embankment and altera- 
tions to the estuaries of the rivers Leven and 
Crake to form a shipping basin near the 
entrance to the Ulverston Canal. Both 
schemes fell through owing to their cost, 
though either would have provided a con- 
siderably more easily graded line than the 
one ultimately built by Lock, involving 
the Shap gradient. Complementary to the 
chapters on the Lancaster and Carlisle line 
and another on locomotive performance over 
Shap, further Chapters, 4, 5 and 6, deal with 
the Caledonian line over which the North 
Western Anglo-Scottish traffic reached Edin- 
burgh, Glasgow and the far North. 

The old Midland Railway relied on two 
Scottish partners to handle the through trains 
over the Border—the North British and the 
Glasgow and South Western systems. The 
former handled passenger and freight traffic 
destined for Edinburgh, and the latter the 
trains for Glasgow. The North British 
line from Carlisle, known as the ‘* Waverley 
Route ”’ is probably the most difficult in the 
country. In fact, the author sums it up in the 
following words : ‘‘ The ‘ Waverley Route’ 
must contain the most constant and con- 
tinuous curvature of any ‘ crack’ main line 
anywhere in the country. A locomotive 
engineer once summed it up by saying: 
‘It’s a case of slogging uphill at 30 m.p.h. 
and doing 60 when you can downhill and 
on the level—no more !’” 

Retracing our steps to Chapter 5, “* Loco- 
motive Running on the Caledonian Line,” 
we have been particularly interested in Mr. 
Nock’s account of a “‘ footplate ” trip on one 
of the L.M.S. “Princess Royal” class 
** Pacifics,’” when a passenger train of 448 
tons tare weight was taken from Carstairs 
up to Beattock Summit, 23-8 miles, in the 
remarkably good time of 25-27 minutes, 
even though this represents the time taken 
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from passing Carstairs and the Summit, 
respectively. 

Since Mr. Nock has referred to the work 
done years ago by the McIntosh “ Dun- 
glastair ’’ class passenger engines, we have 
also referred back to this notable class by 
turning up our issue of December 8, 1905, 
in which we printed an article from the pen 
of our one-time esteemed contributor, Charles 
Rous-Marten, in which he recorded a run 
with a heavy train of 404 tons behind one of 
the famous 44-0 engines of the “ 140” 
class, the largest of the “‘ Dunalastair ” type 
of engine. On this occasion the engine was 
working what was then the 10.5, an “ Up” 
express train from Edinburgh. This run, 
made by the first of the class, No. 140, was 
an outstanding effort on the part of the 
engine which worked this heavy train over 
the 10-6 uphill miles between Lamington and 
Elvanfoot at an average speed of 46-5 m.p.h., 
compared with 55 m.p.h. maintained by the 
modern “‘ Pacific ’’ locomotive with a train 
of 448 tons. 

On the other hand, if we consider the 
relative weights of the trains in relation to 
the weights of the locomotives, we find that 
the ratio of train weight to locomotive weight 
is 3-78 : 1, while for the “* Pacific ” this figure 
becomes 2°8:1. Taking the comparison 
further, the respective ratios of trailing loads 
to adhesive weights are 11-4: 1 and 6-65: 1 
for the 4-4-0 and “ Pacific’ locomotives. 
The 4-4-0 was not superheater-fitted. 

When considering the performance of the 
Stanier “‘ Pacifics ” of the original “ Princess 
Royal ” class and the later and much larger 
“Duchess” class, Mr. Nock prefers the 
latter, because he thinks they run more 
freely. The difference between these engines 
which might account for this is the larger 
valves used for the later design, the diameter 
being 9in, comparing with 8in for the 
“Princess Royal” series. 

The “ Princess Royal ”«class is, so far as 
the cylinders and coupled wheels are con- 
cerned, an exact copy of the Great Western 
“King” class, which, however, have the 
advantage of larger piston valves of 9in 
diameter. Mr. Nock gives a large amount 
of attention to the performance of loco- 
motives, often in considerable detail ; an 
instance of this is seen when discussing the 
performance of one of the Stanier “* Pacifics ” 
of the ‘‘ Duchess” class working a heavy 
passenger train up the Grayrigg Bank between 
Milnthorpe and the Summit. When estimat- 
ing the cylinder power developed when the 
engine was working with the valve gear set 
to give a “‘ cut-off ” of 25 per cent, it is stated 
that “the indicated horsepower varies in 
relation to the speed—not in exact propor- 
tion but something fairly near to it in 25 per 
cent “ cut-off.” So long as this is under- 
stood to be a very approximate estimate of 
the power obtained and applies only to 
relatively low speeds in revolutions per 
minute, it may perhaps be given some cred- 
ence. Even so, at a cut-off so late as 25 per 
cent at any speeds, revolutions per minute 
Over about 260, cylinder powers fall off 
fairly rapidly with a peak output reached at 

I.p.m., approximately. Much depends 
on valve sizes and the valve events and, in 
particular, port openings to admission depend- 
ing largely on the “lead” opening when 
using early rates of cut-off. 

Unfortunately, it is hardly possible to do 
more than just mention the chapters given 
Over to the other lines across the Border, 
such as the East Coast route from Newcastle 
to Edinburgh. A scenic line running close to 
the Northumbrian coast with its long pull 
up to Grantshouse from Berwick going 
North and the Cockburnspath Bank, 4 miles 
of 1 in 96, travelling South. Mr. Nock has 


presented a very comprehensive account of 
train working over all three English lines 
and their Scottish counterparts well worth 
careful reading. 

From an operating point of view, each 
presents its own particular problems and 
how they have been and are solved is the 
subject of this book. To do so requires 
fourteen chapters extending over 153 pages 
of text, ably supported by no fewer than 
sixty-two of Mr. Treacy’s photographic 
views. They add life to the descriptions of 
locomotive performance in many cases as 
noted from the “ footplate,”’ and fully depict 
the dignity, character and real mechanical 
beauty which in that sense is quite irreplace- 
able, engendered by the steam locomotive. 
We have enjoyed this book on the working 
of the “‘ steamer,” and congratulate the pub- 
lishers on producing a volume worthy of 
the labour involved in its writing and the 
obvious trouble taken in obtaining and 
selecting eminently suitable illustrations, of 
which it would be impossible to speak too 
highly. They are a feast in themselves. 


Probability and Statistical Inference for 
Engineers. By C. DERMAN and M. KLEIN. 
Oxford University Press, Amen House, 
Warwick Square, London, E,C.4. Price 30s. 

THIS is an unusual book which should prove 
very useful to engineering students and 
qualified engineers. It is a textbook, far 
from light reading, which will repay the 
serious student of the subjects covered very 
handsomely. The authors of Probability and 
Statistical Inference for Engineers have clearly 
had a basic idea in mind. They have decided 
that provided the reader has the knowledge of 
calculus which necessarily accompanies an 
engineering training, the mathematical 
approach is the right one, (a) because it uses 
a universal language, and is much more 
pithy and often clearer than descriptions in 
words, and (b) because the reader if he is at 
all interested will proceed to further reading 
of books and papers, and these will call for 
an understanding of a fairly advanced nota- 
tion and mathematical concepts. They have 
therefore said (more or less), ‘* We shall 
assume a reasonable knowledge of calculus 
and teach the necessary more advanced 
mathematics as we go along.” 

The first chapter therefore, under the mild 
heading of “ Preliminaries,” is a brief but 
thorough grounding in Set Theory together 
with the logical notation used. The form 
taken now and later is to give a series of 
definitions, each followed by an explanation 
and examples, together with a series of exer- 
cises. Chapter 2 has again a title which is 
somewhat of an understatement ‘* Elements 
of Probability Theory.”” The student is in 
fact taken gently but inexorably through 
“* Probability Theory,” using throughout the 
mathematical approach. It is fair to say, 
by the way, however, that the descriptive 
method has been used successfully by 
L. H. C. Tippett in England and T. C. Fry 
in the U.S.A. Examples are without exception 
taken from engineering and business prac- 
tice and are of a practical character, e.g. 
““The number of oil tankers arriving at a 
certain refinery...” ‘“‘ A machine has been 
set to cut wire rod...” “A hosiery com- 
pany wishes. to decide how many pairs of 
hosiery to produce in the next two months 


Finally, there comes Chapter 3 ‘* Decision 
Problems,” which while not purporting to 
teach all the ramifications of Decision 
Theory, gives an admirable introduction to 
the subject with some sensible advice on the 
use of this theory. A number of practical 
examples in the making of industrial decisions 
follow the theoretical instruction. 
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Here, on page 138, the book ends. This 
is certainly one of the most compact text- 
books yet written. No words are wasted, 
yet the argument follows in a logical sequence. 


Design for Flight: The Kurt Tank Story. 
By HEINZ CoNnRADIS. Macdonald and Co. 
(Publishers), Ltd., 16, Maddox Street, 
London, W.1. Price 21s. 

“* THE ordinary type of test pilot is far too 
poorly equipped from the technical point 
of view and does not speak the same language 
as the designer. I regard it as fundamental 
that an aircraft designer should be able to 
fly his own machine.” 

Engineers who can live up to such a 
pronouncement as this of Professor Kurt 
Tank are rare birds, and even those who do 
not aspire to work for or with them surely 
wish to learn of them at second hand. In 
this country, it is rare for a biography of a 
technologist to be written with sufficient 
understanding of the work done for the 
result to be really valuable, but this volume 
is written by a professional engineer who 
worked in close association with Tank when 
he was with the firm for which he built his 
most important aircraft, i.e. Focke-Wulf. 
Hence this biography gives far more atten- 
tion to technical detail than is customary. 
However, the translation from the German 
renders much of the detail obscure and 
discourages the reader from believing that 
shades of meaning are satisfactorily ex- 
pressed. As the story of a varied, exciting 
and fruitful life, this book should entertain 
those who claim no intimate knowledge of 
aircraft. 


Books of Reference 


Directory of MShipowners, Shipbuilders and 
Marine Engineers, 1959. Fifty-eighth edition. 
Tothill Press, Ltd., 33, Tothill Street, London, 
S.W.1. Price 60s.—Ready reference to ship- 
owners, shipbuilders, and to ships is available in 
this directory which has again been expanded to 
give even greater coverage, while to expedite 
making a reference divider tabs have been 
introduced between the principal sections. The 
arrangement of the directory is similar to that of 
the preceding editions, with the shipowners’ 
section continuing to be largest with about 650 
pages. Here are recorded the names of directors, 
superintendents and other officials of the com- 
panies, together with particulars of the individual 
ships forming the fleets. Such information as 
building capacity, number of berths, sizes of dry 
docks, designs of machinery built and the 
names of the principal officials are given for the 
various shipbuilding, engine building and ship 
repairing establishments. Following those two 
main sections is a list of consultants and sur- 
veyors for hulls and machinery, particulars of 
experiment tanks and of various trade and 
technical associations. There follow details of 
the classification societies, including the names of 
surveyors and associated ports, together with 
names of government officials associated with 
the various departments. About seventy-five 
pages are devoted to an index of the names of 
ships, coupled with a geographical index of 
shipowners, shipbuilders, ship repairers and 
marine engine builders and an index to tele- 
graphic addresses. There is a general index and 
the directory closes with a personal index. 


Books Received 


Progress in Non-Destructive Testing. Vol. 2. 
Edited by E. G. Stanford and J. H. Fearon. Hey- 
wood and Co., Ltd., Carlton House, Great Queen 
Street, London, W.C.2. Price 55s. 

Principles of Engineering Economy. Fourth 
Edition. By Eugene L. Grant and W. Grant Ireson. 
The Ronald Press Company, 15 East 26th Street, 
New York 10, N.Y. Price 8 dollars. 

The Institution of Mechanical Engineers ‘* Pro- 
ceedings,’ 1958. Vol. 172. The Institution of 
Mechanical Engineers, 1, Birdcage Walk, West- 
minster, London, S.W.1. Price £8 2s. 
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800kV D.C. Transmission System 
Stalingrad-Donbass 


The design of the 800kV d.c. transmission system between Stalingrad and Donbass 

is described by E. S. Groiss, A. V. Posse and V. E. Touretski in Report No. 414 

discussed at the recent C.I.G.R.E. convention in Paris, June 15-25. Reference 

is made to the converter stations, internal overvoltages, insulation levels, the 

transmission line and the power transmission characteristics of the system. 
Extracts from the paper are reproduced below. 


HE d.c. transmission Stalingrad—Don- 

bass, designed to connect the large 
power system in the South of the country 
with the Stalingrad hydro-electric plant will 
be included in the extra-high-voltage grid, 
interconnecting the largest power systems 
of the European part of U.S.S.R. This 
project will improve utilisation of power, 
generated by the Stalingrad hydro-electric 
power station, reduce fuel expenditure in 
the Donbass power stations, secure an 
equalisation in operating conditions of 
thermoelectric power stations, and allow a 
decrease of reserve power in the intercon- 
nected systems. The resulting economy of 
capital investments and annual costs will by 
far exceed transmission installation costs 
and operation expenses. 

A rated power of 750MW was determined 
for the Stalingrad—Donbass transmission line. 
The transmission line will be joined to the 
South power system in Donbass, 475 km 
from the Stalingrad ,hydro-electric power 
station. 

Comparison of capital investments for a 
500kV a.c. and a +400kV d.c. transmission 
line revealed that, due to the relatively short 
line length, both alternatives are about 
equivalent. When deciding in favour of d.c. 
it was taken into consideration that the 
present transmission line is intended to serve 
as a most important transition stage for 
future extra large and long transmission 
lines, for which the use of d.c. current results 
in considerable economies. Moreover, use 
of direct current imparts to this transmission 
new technical and operating properties, 
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which are important for a tie-line. Direct 
current creates an asynchronous coupling 
permitting independent frequency regula- 
tion, automatic and pre-set control of trans- 
mitted power, and limiting the effects of 
fault conditions in one system on the opera- 
tion of other systems. 

The Stalingrad—Donbass transmission pro- 
ject } 2 includes two converter stations and 
a connecting overhead line (Fig. 1). The 
converter station, forming part of the Stalin- 
grad hydro-electric power station, is provided 
with four transformers, connected to valve- 
bridges, 220kV busbars and eight generating 
units, assigned to d.c. transmission. Thus, 
it will be possible to direct energy, generated 
by assigned generators to Donbass through 
the d.c. line and to collect it on 220kV bus- 
bars of the hydro-electric power station. 
If the energy flow is arriving from Donbass 
it will be collected on the 220kV busbar and 
will be distributed from there in conjunction 
with energy generated by hydro-electric 
power station generators; in particular, 
energy can be transmitted through auto- 
transformers 220kV/SOOkV and a S500kV 
a.c. line to the central power system. In the 
Donbass converter station most of the 
energy from the a.c. side is received or 
transmitted through several lines connected 
to the 220kV busbar. 

The mid-points on the d.c. side of both 
converter stations are connected to earth 
through special ground rods designed for 
prolonged passage of rated transmission 
current. This way of grounding divides the 
transmission into two independent half- 
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1. Hydro-generators 105MW, 13*8kV. 2. Main transformer 13-8/85/220kV 210/210/270MVA and booster transformers with 


+10 per cent regulation range. 3. Valve bridge. 4. Sh 
former. 8. D.C. current transformer. 


unting switch, 
9. Capacitor battery. 


5. Line reactor. 


6. Arrester. 7. D.C. voltage trans- 
10. Working earth, 


11. +400kV overhead line 


Fig. 1—Stalingrad-Donbass transmission scheme 
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circuits, so that in case of a fault on one 
half-circuit the second is kept going, passing 
the current through earth. From economic 
and technical considerations a rated voltage 
of +400kV (800kV between poles) was 
chosen for half-circuits. 


CONVERTER STATIONS 

The converter stations were designed in 
conformity with the parameters of high 
voltage mercury-arc valves, developed by 
All-Union Electrotechnical Institute for the 
Stalingrad—Donbass project.* It was decided 
to obtain the required voltage of 800kV for 
d.c. current by means of eight series-con- 
nected valve bridge-circuits for 100kV each 
(Fig. 1). To lighten working conditions for 
the valves and to improve converter relia- 
bility two series-connected valves are inserted 
in each bridge-arm. Each converter station 
includes four identical blocks, consisting of 
two valve-bridges and a transformer. Blocks 
and the circuit as a whole are used in twelve- 
phase operation. 

The converter reactive requirements are 
met in Stalingrad by generators of the hydro- 
electric power plant, and in Donbass by 
capacitor batteries connected to 220kV 
busbars (Fig. 1). 

_ Circuit design permits the forcing of capa- 
citor-batteries reactive power by shunting a 
fraction of series-connected capacitors during 
fault-conditions defined by voltage drop on 
the 220kV bus. 

The valve-bridges of both converter 
Stations are identical. Each bridge consists 
of two working and two by-pass valves. 
Working and by-pass valves are of identical 
design, characterised by the use of single 
anodes, sectionalised anode-blocks with 
external voltage dividers, pumping systems 
and oil-cooling. 

The valves are insulated to ground in two 

Stages : a first stage, consisting of support 
insulation for intermediate potential plat- 
forms (common for all valves of a bridge), 
and a second stage, consisting of individual 
support insulation for a valve against plat- 
form. Precise fixation of platform voltage is 
obtained by connecting platforms to the 
bridge pole having the lowest potential to 
ground. Excitation of the valves and control 
pulses for them are fed through cascade 
connected group and individual insulating 
transformers ; the former are _ inserted 
between earth potential and platform and 
the latter between platform and each valve. 
_ At Stalingrad station the valves are 
installed in the body of the dam over exhaust 
pipes for hydro-turbines. Valve bridges will 
be connected to main transformers and 
apparatus, situated in the outdoor part of 
the station by means of special cable leads 
+200kV and +400kV. Valve bridges of 
both converter stations are assembled of 
identical valve cells (Fig. 2), installed on 
intermediate potential platforms. 

The converter mid-points are connected 
to working earths, located at about 24km 
from the stations and removed from areas 
containing underground structures; they 
are connected by an overhead line with an 
insulation class of 10kV. The design of 
the ground rods makes use of experience 
gained with the Kashira—Moscow line, oper- 
ated single-pole with earth-return for over 
7000 hours in total, as well as of results of 
special investigations. It is intended to 
provide grounds with steel electrodes, laid 
in coke-breeze filled trenches. 


OVERVOLTAGES AND INSULATION LEVELS 

As in case of a.c. transmissions with higher 
rated voltage classes, the insulation of h.v. 
equipment for the Stalingrad—Donbass trans- 
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1. Valve. 2.Board. 3. Anode 
divider. 4. Capacitor. 5.Ohmic 
resistance. 6. Anode reactor. 
7. Individual insulating trins- 
former. 8. Insulating pipe for 
cooling oil. 9. Support insulation 
of a_ valve. 10. Oil-pipe. 
11. Intermediate potential 

platform. 

















Fig. 2—Valve-cell for 
Stalingrad-Donbass con- 
verter stations 
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mission is determined by internal over- 
voltages. The choice of test and discharge 
voltages determining the insulation levels is 
based on the highest internal overvoltage 
values. 

Line overvoltages arise upon transmission 
switching by a rectifier grids opening, which 
corresponds to a sudden application of a 
d.c. voltage to a circuit with reactor induct- 
ance and line capacitance as main para- 
meters. Considerable line overvoltages are 
caused through resonance effects during 
transients accompanied by application of 
main transformer 50 Hz a.c. voltage to the 
said circuit “‘ reactor-line.” Persistent arc- 
burning in rectifier valves after grid blocking 
or a double-phase commutation failure in an 
inverter are possible causes of these con- 
ditions. A drop of rectifier and inverter 
current values to zero during certain tran- 
Sients is apt to increase line voltage values due 
to transition of electromagnetic energy of 
reactor inductance into electrostatic energy 
of line capacitance. 

Line insulation, line reactor and line side 
part of station equipment before the reactor 
are protected against such overvoltages by 
arresters, located between line poles and 
earth. Those arresters are not intended to 
interrupt follow-currents and represent a 
system of multiple spark-gaps with auxiliary 
devices, diminishing breakdown voltage scat- 
tering (scattering range +70 per cent) and 
accelerating deionisation after the current 
has passed and the arc is extinguished 
(deionisation time : less than 1-2 seconds). 
After arrester operation one of transmission 
half-circuits is opened by grid-protection, 
which automatically recloses it after a lapse 
of time, sufficient for the arrester to restore 
its electric strength. To prevent arrester 
operations during the majority of expected 
transients the lower limit of arrester break- 
down voltages is chosen to 1-5 Ud, where 
Ud is the highest line pole working voltage 
equal to 420kV. Upper limit of arrester 
breakdown voltage (1-7 Ud=720kV) deter- 
mines highest over-voltage levels able to 
affect the insulation of the line and adjoining 
Station equipment. 

On the basis of investigations carried out 
on the Kashira-Moscow transmission line*® 
and on laboratory models, the equipment of 
the Stalingrad—Donbass converter stations 
will be protected against internal over- 





voltages by arresters similar to line-arresters 
described above (Fig. 3). After arrester 
breakdown its current is cut off by grid 
automation with subsequent recovery of 
converter normal operation. This protec- 
tion secures accurate fixing of limiting voltage 
values, affecting insulation of converting 
equipment, and allows equipment insulation 
levels to be stepped in accordance with its 
position in respect to the grounded point of 
the circuit. 

The converter mid-point insulation is 
protected by an arrester with a parallel 
connected circuit-breaker, which is normally 
open and is closed in case of arrester break- 
down (due, for instance to lightning over- 
voltages incoming from the grounding line) 
only for the time needed for the arrester in 
order to recover its electric strength. This 
circuit-breaker provides mid-point equip- 
ment preservation in case of grounding line 
rupture. 

The means for overhead d.c. line protec- 
tion against lightning surges differ little from 
those used for corresponding a.c. line pro- 
tection. High inductance reactors, series 
connected to the line limit lightning surge- 
waves incoming to the stations. Line reactors 
themselves and equipment located between 
a reactor and line terminal, are protected by 
arresters, mounted on line terminal in order 
to limit internal overvoltages. Lightning 
surges that can endanger the insulation do 


TABLE I—Test Voltage Values for the Equipment 
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not penetrate inside 
proper. 

Withstand test voltages for principal parts 
of the Stalingrad-Donbass equipment are 
summarised in Table I. 

A method of wet tests on insulators was 
developed,® involving smooth rise of applied 
direct voltage from zero to flashover. 


converting-circuits 


OVERHEAD TRANSMISSION LINE 


The design of the d.c. Stalingrad—Donbass 
line was based on results of extended electric 
strength investigations of spark-gaps and 
insulator-strings, and experience gained by 
operating an overhead line section, con- 
nected to a station of the Kashira-Moscow 
transmission. 

Rating of flashover distances and insulator- 
strings length were designed for applied 
voltage values in normal operation (direct 
voltage 420kV) and transients, when insula- 
tion is apt to be affected not only by direct 
voltage of higher values, but by alternating 
voltage and direct voltage with superimposed 
alternating components as well. The highest 
line overvoltages are limited by an arrester 
to 720kV. 

Air-gaps with unsymmetrical electrodes 
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1. Circuit winding of main transformer. 2. Valve bridge. 
3. Line reactor. 4. Protective earth for the station. 5. Working 
earth. 6. RC-circuit providing voltage balance for the bridges 
and damping oscillations between convertor-station poles. 
7. RC-circuit providing voltage balance inside a bridge. 8. 
Arrester. 9. Circuit-breaker. 10. Capacitors suppressing h.f. 
onmeetions on the line joining converter mid-point with workin 
earth. 
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Fig. 3—Overvoltage protection for Stalingrad- 
Donbass transmission system. One converter 
half-circuit is shown 


of the Stalingrad—Donbass Transmission Project 


























Wet-flashover voltage 
Amplitude (direct voltage) 
value o Direct 
Connection operating test Upon : Ls 
Equipment point* voltage voltage voltage rise Continuously Additional test 
(kV) (kV) (kV) (kv) 
Main transformers (circuit wind-| Bridges III-IV 350-470 900 830 520 Voltage cut off 
ings Bridges I-II 120-240 570 550 260 
Line reactor ... Line 470 870 830 520 Impulse-testing 
D.C. current and voltage trans- Line 420 870 830 520 Impulse-testing, ther- 
formers mal stability and 
ionisation tests 
Insulating transformers 4 Bridns Yat and 240-350 750 — _- Voltage cut off 
II 120 300 -= — Thermal stability 
Between 
platform ie: 
and valve Up to 120 450 nos — Ionisation 
Breakers ... ron ae Bridges III 
and IV an 
Line Up to 470 -- 830 520 Impulse-tests 
Bridges I 
and II Up to 240 — 550 260 
































*The number of the bridge denotes its location in respect to the earthed point of the converter-circuit. 
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(rod-plane, wire-tower, &c.) retain equal 
electric strength under different shapes of 
applied voltages provided direct voltage is 
compared with the amplitude of alternating 
or pulsating voltage. This is valid for 
voltages in the voltage range up to 800kV in 
the most unfavourable case of positive rod 
(wire). For the closest distance between wire 
and tower a value of 1-lm and 1-9m is 
admitted under operating voltage and the 
highest of the possible overvoltages (720kV) 
respectively. 

The required length of insulator-strings 
was determined for two different cases : 
(i) maximal internal overvoltages applied 
under rain and (ii) working voltage applied 
under most unfavourable meteorological 
conditions (fog, drizzling rain) and polluted 
insulator surfaces.* For intermediate towers 
a supporting insulator-string was chosen, 
consisting of twenty-two suspension units 
203mm high each with a 320mm diameter 
(two of these units are spares). 

For each pole of the line two A.C.S.R.- 
conductors 712 square millimetres each 
(aluminium) with a 400mm horizontal spac- 
ing between conductors (Fig. 4) are provided. 
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Fig. 4.—Intermediate tower for the 
mission line 














| 400kV trans- 


Total conductor section and bundle features 
are based on economic considerations result- 
ing from comparisons of capital costs and 
energy losses due to conductor heating and 
corona discharges. In the chosen alternative 
a current density of 0-63A per square milli- 
metre is used, conductor heat losses amount, 
under rated power conditions, to 2-1 per 
cent and the maximum surface voltage 
gradient is 24kV per centimetre. It is expected 
that average annual corona- losses will 
amount to 4kW per kilometre. 
Comparison of different tower designs for 
Stalingrad—Donbass d.c. line led to the con- 
clusion that intermediate towers should be 
represented by single-pole galvanised steel 
““T”’-towers on dismountable reinforced 


concrete foundations (Fig. 4). Mechanical 
design of the line was based on the follow- 
ing meteorological conditions : wind velocity 
in the absence of ice, 30m per second ; 
wind velocity with ice present, 15m per 
second ; ice wall thickness, 10mm _ with 
specific weight of 0-9 gramme per cubic 
centimetre ; ambient temperature, —40 
deg. Cent.+40 deg. Cent. Intermediate 
towers were designed only for loadings 
under normal operation with unbroken 
conductors taking into consideration addi- 
tional loadings in terms of ice weight and 
wind pressure. Fault condition loadings 
(conductor rupture) are excluded by fixing 
conductor to supporting insulator strings by 
means of dead clamps with limited strength 
(600-700 kg.). 

An intermediate tower weighs 4-32 tons ; 
the total weight of metal for a tower, includ- 
ing foundation armature is 4-64 tons, 
volume of packed reinforced concrete for 
foundations : 2-1 cubic metres. 

An average span length between towers, 
370m. 1km of line length as a whole is 
defined by following specific material expen- 
diture : conductor, 11 tons; _ steel for 
towers and foundations, 15-5 tons ; volume 
of concrete and reinforced concrete, 47 cubic 
metres. 

The line is protected against lightning 
surges by a ground wire with a 30 deg. 
protection angle. Line protective level is 
150kA-200kA with ground resistance of the 
tower 10-72. Rated probability of lightning 
flashovers on the whole line, one in two to 
three years. When evaluating lightning 
protection level one should take into con- 
sideration that a d.c. line has certain favour- 
able features: self-acting grid reclosing, 
limited value of short-circuit currents ; one 
of transmission halves can be kept going 
after one-pole opening. 


POWER TRANSMISSION CHARACTERISTICS 


The Stalingrad—Donbass transmission 
scheme has great possibilities in respect to 
changes in transmitted power flow corres- 
ponding to different requirements arising 
from operating condition in the inter- 
connected power systems. This is achieved 
by including automatic regulation by steps 
for booster transformers (Fig. 1), acting on 
the excitation of transmission generators in 
the Stalingrad hydro-electric power station, 
and by means of automatic grid control. 
A change in power flow direction is intro- 
duced either automatically or by a command 
through correlated switchings in grid-control 
systems of both stations. Transmitted power 
can maintain a constant value irrespective of 
voltage fluctuations on 220kV busbars in 
both stations, can change in accordance with 
a determined programme or can be regulated 
for keeping the frequency in the Donbass 
system constant. 

For all values of the transmitted power the 
setting of operating conditions for converter 
stations is made automatically, and the most 
favourable conditions in respect to the lowest 
reactive power demand and the lowest energy 
losses will be chosen. 

The Donbass capacitor batteries are 
selected for a power the condition of which 
is to provide the total reactive power needed 
for valve bridges and main transformers 
during the time of power transmission from 
Stalingrad to Donbass. If a decreased 
amount of power is transmitted to Donbass 
and in case of direction of power flow when 
the Donbass station operates as rectifier, this 
station consumes less reactive power and it 
becomes possible to deliver reactive power 
into the 200kV network. 
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By-Passes in Berkshire 


We recently visited two by-passes under 
construction in Berkshire, the Maidenhead 
By-Pass and the Oxford Southern and Western 
By-Pass. 

The Maidenhead By-Pass was commenced in 
1939 but construction was abandoned in 1940, 
It is being completed not in its original form but 
as part of the London-South Wales Motorway, 
and hence the footpaths and cycle tracks have 
been eliminated ; each carriageway is 24ft, 
nominally two lanes, wide. The road has hard 
shoulders which are, in general, 10ft wide, and 
these have been designed to stand the load of 
heavy vehicles stopping and starting. 

The by-pass crosses over the Western Region 
main line, and a three-span bridge was erected 
before the war : it crosses the line at a skew of 
464 deg. and has spans of 36ft 9in, 73ft 10in, and 
30ft 9in. The change to motoring standards 
allowed the bridge to be narrowed, and on 
completion of the deck the outer beams on each 
side will be discarded. Since the bridge was built, 
the probability of electrifying the railway line 
has increased, and hence the entire structure was 
raised 16in one Sunday morning in June and new 
stools were inserted. 

The by-pass crosses the River Thames on the 
Maidenhead Bridge, which was designed but not 
constructed before the war, the foundations and 
abutments alone being completed. The bridge 
is a continuous girder with a single span ; the 
ends are anchored down by hinged steel tension 
links, and hence the bridge is being built out- 
wards from each bank as a pair of cantilevers. 
The superstructure was redesigned after the war 
without altering its appearance and the weight of 
steel reduced by a factor of 24. This saving is 
attributed to : (1) Changing from iron girders, for 
which only an excessively thick plate was avail- 
able, to section-girders with consequently reduced 
areas exposed to corrosion. (2) Use of B.S.153 
standards. (3) Combining the girders with the 
continuous reinforced concrete deck slab. (4) 
Welding all joints. (5) Adopting high tensile steel 
with a working stress of 12 tons per square inch. 

Both these bridges were designed by the 
Berkshire County Council. The road is being 
built by John Laing and Son Ltd. and the 
Maidenhead Bridge by Horseley Bridge and 
Thomas Piggott Ltd., the steelwork in the latter 
case being sub-contracted to Carter-Horseley 
(Engineers), Ltd. 

The principal feature of the Oxford Southern 
and Western By-pass is the Wolvercote Viaduct, 
some details of which were included in our last 
issue under the title ‘* Bridge Launcher of Light 
Alloy.”? The new road, which is again to the 
standards of a two-lane motorway, is 3} miles 
long; construction commenced in January, 1959 
and is scheduled to be complete by June 15, 1961. 
The scheme is largely in the Thames Valley 
across ground subject to flooding, and one third 
of the estimated £1,500,000 cost is devoted to 
earthworks up to 30ft high. Near the river the 
road overlays compressible marsh clay, and 
where this has not been excavated it has been 
pierced with vertical sand drains to accelerate the 
drainage of the clay under the imposed pressure. 
The embankments are being built up in three 
lengthwise lanes, spreading on one, compacting 
another, and testing the last, so that each layer 
is approved before a fresh layer is placed. ; 

This by-pass is being built by Higgs and Hill, 
Ltd. 
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Aerial view of terminal showing twin jetty heads and tank farm 


Oil Terminal 


at Tranmere 


The increasing deadweight carried by oil tankers has created problems concerned 

with the berthing of such vessels and the delivery of oil to the refineries. To solve 

the problem of supply to the Stanlow refinery the Shell Refining Company, 

Ltd., jointly with the Mersey Docks and Harbour Board, have built an oil terminal, 

at Tranmere, which is capable of berthing two 65,000-ton deadweight tankers 
simultaneously. 


HE arrival of the 38,000-ton deadweight 

Shell tanker “‘ Zenakin”’ in the Mersey 
with 35,300 tons of Kuwait crude oil destined 
for the company’s refinery at Stanlow in- 
augurated the new oil terminal at Tranmere, 
Birkenhead. This project stems from the 
trend, evident since the war, to build refineries 
near to markets rather than at the producing 
centres and from the advent of the 
larger size of tankers. Tankers now at sea 
are of a size in excess of the 30,000-ton 
deadweight ships which can be accom- 
modated by the Queen Elizabeth If dock 
at Eastham, so that to solve berthing prob- 
lems it was decided to construct a new 
terminal at Tranmere and to lay a pipeline 
to link the site with the existing facilities at 
Eastham. Our illustration gives an aerial 
view of the completed terminal. This 
Scheme is a joint venture of the Mersey 
Docks and Harbour Board and the Shell 
Refining Company, Ltd., with the former 
being responsible for the jetties and moorings 
and the latter undertaking the oversight of 
the oil storage area, pipelines and hose 
handling equipment. The scheme, of which 
we printed a progress report in our issue of 
November 13, 1959, became operational 
when the “* Zenatia ’’ was safely berthed on 
June 8 and discharged crude oil to the tank 
farm. The overall requirements which the 
terminal has been planned to satisfy, pro- 
vides for the simultaneous berthing of two 
65,000-ton deadweight tankers, and an 
average crude oil discharge rate of 4000 


cubic metres per hour rising to a maximum 
of 7000 cubic metres per hour. Other 
requirements were an average fuel oil dis- 
charge rate of 3000 cubic metres per hour, 
a fuel oil loading rate of 350/700 cubic 
metres per hour, and a crude oil transfer 
rate to Stanlow of 1300 cubic metres per 
hour with a possible increase to 2500 cubic 
metres per hour. 


TANK FARM 

To accommodate the terminal a limestone 
rubble wall having a 6in thick prestressed 
concrete plank watertight diaphragm, keyed 
to the rock and clay sealed, was built to 
reclaim an area of 32 acres. The silt, amount- 
ing to about 130,000 tons, covering the site, 
which has a base 10ft below highwater level, 
was removed and the crushed sandstone 
foundations for storage tanks were built to 
a height of 4ft above base. The farm consists 
of six 128ft diameter floating roof tanks, 
54ft high, having a total capacity of 115,000 
cubic metres of crude oil and arranged two 
in a band. A fixed roof tank of 15,000 cubic 
metres capacity and measuring 112ft in 
diameter by 54ft high has been built to hold 
fuel oil. Crude oil is delivered to the farm 
through a 30in diameter pipeline which 
reduces to 24in diameter at each tank and 
then bifurcates within the tank to reduce 
velocity of flow and to avoid static. Suction 
of lines from the tanks consist of four 16in 
diameter pipes which join a header leading 
to a 30in diameter line. A 24in diameter 


pipeline links the farm with Eastham crude 
oil facilities and this pipe, gunnited to give 
it negative buoyancy, has been laid in the 
foreshore as far as Bromborough, where it 
crosses under the dock lock through an 
80ft deep, 9ft diameter tunnel some 240ft 
in length. The remainder of the route is 
on land, We include a view showing the 
tunnel and another showing the entrance 
chamber to the downshaft, which is arranged 
below ground level. 

Drainage from each tank area is controlled 
by hand-operated valves and passes through 
an interceptor and the clean effluent is pumped 
to the Mersey. The interceptor operates on 
the weir principle assisted by water jets with 
the final separation being effected by hot 
water coils and settlement pipes. There are 
intertank transfer lines and permanent foam 
lines to all tanks and it is possible to pump 
from North or South jetties to any tank. 
Hot water heating coils are fitted in the oil 
fuel tank and there is a cork lagged 6in 
fresh-water service main. 

To handle the oil there are in the pump 
house three Mather and Platt 1100 h.p. 
crude oil pumps rated at 650 cubic metres 
per hour at 1200ft head, one Pulsometer 
100 h.p. crude transfer pump of 500 cubic 
metres per hour capacity at 50 1b per square 
inch gauge, one 10 h.p. crude drain pump 
and two bunker pumps of 380 cubic metres 
per hour at 250ft. All are constant pressure 
pumps with reversible flow for line clearing. 
Hot water supplies are provided by two 
7,500,000 B.Th.u. per hour Cradley boilers. 
All valves to the tanks are outside the band 
and are electrically operated from controls 
in the pump house. Our last illustration 
gives an external view of the pump house 
and manifold. 

From the aerial view of the oil terminal 
which we reproduce it will be seen that 
there is a forked approach jetty, and this is 
mainly of reinforced concrete construction 
which provides a vehicular roadway, footpath 
and pipetrack to the two jetty heads. These 
are of a size adequate to accommodate flow- 
boom equipment, designed to allow for a 





70ft vertical movement of the ship, each 
consisting of six 12in power-operated arms; 
four for handling crude oil hose discharger 
lines and two for dealing with fuel oil. Each 
jetty head projects over the mooring stage, 
to a point 17ft 6in inside the line of the 
berthing face, and is supported on four 
5ft diameter prestressed cylinders which pass 
through an opening in the stage. A foot- 
bridge fitted with swivelling and sliding 
bearings gives access to the stage from a 
platform at the rear of the jetty head. A 
number of removable transverse steel pon- 
toons support the longitudinal girders carry- 
ing the deck structure of the stages, each 
of which measures 366ft by 62ft of 2000 
tons displacement; each stage has a freeboard 
of 8ft 6in and its berthing face is protected by 
spring fender beams. Four 150ft long 
lattice booms anchor each stage and each 
boom at its shoreward end is attached 
through trunnion and pivot connections to 
100-ton ballast boxes suspended by links 
from pairs of 5ft Sin diameter Mannesman 
tubes grouted into bedrock. Each pair of 
booms has been designed to absorb 350 tons 
per foot of kinetic energy and it is estimated 
that a tanker approaching the jetty slowly 
possesses about 700 tons per foot of kinetic 
energy of which as much as 60 per cent may 
be dissipated by the forcing out of the 
water between ship and jetty. Apart from 
the bow and stern spring mooring bollards 
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on the jetty there are at each jetty six 70-ton 
steel cylindrical floating mooring dolphins, 
of 25ft diameter by 10ft deep, which are 
fabricated in four sections, ballasted, and 
bolted together to form an annullus. Lamin- 
ated nylon rollers are fitted to the central 
hole and the dolphin is free to rise, fall and 
rotate with the tide about a 5ft Sin external 
diameter Mannesman tube grouted in holes 
bored some 30ft into the sandstone of the 
river bed. These tubes, which may be as 
long as 120ft and weigh 100 tons, can take 
a horizontal pull of 150 tons at high water. 


CONTRACTORS 


Consultants for the tank installation were 
Sir Bruce White, Wolfe Barry and Partners ; 
and the contractors were: A. Monk and 
Company, Ltd. (civil work); Sir Alfred 
McAlpine and Son, Ltd., and Constructors 
John Brown, Ltd. (pipelines); George 
Wimpey and Co., Ltd. (site oil pipework) ; 
Sulzer Brothers (London), Ltd. (site fire- 
mains) ; Whessoe, Ltd. (tanks) ; Woodfield 
Hoist and Associated Industries, Ltd. (flow 
boom installation). For the tanker berths 
the main contractor was Peter Lind and Co., 
Ltd., and there were the following sub- 
contractors : Cleveland Bridge and Engin- 
eering Company, Ltd. (stages, booms, bridges 


and pontoons); Westminster Dredging 
Company, Ltd. (dredging). 
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External view of pumphouse and of the pipelines 
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(Left) Pipe tunnel under Bromborough Dock lock (Right) Tunnel north head chamber showing control valves, ventilating fans and CO, gear 


Technical Reports 


Anbauvorrichtungen Beschleunigen LKW-Beladung, 
Zusammengestellt aus dem Material der Transport- 
dokumentation im RKW von Dr. Hans Krieg, 
Brochure W2 of the series “‘ Wege zur Wirtschlich- 
keit ’”’ of the German Productivity Council (RKW). 
Berlin—Cologne—Frankfurt (Main): Beuth-Vertrieb 
G.m.b.H., Berlin, W.15, Uhlandstrasse 175. Price 
DM.3.40.—Since standstill periods of lorries cost 
nearly as much as running periods, but do not 
contribute to earnings, they must be kept to a 
minimum, or in the case of pure waiting periods, 
they should be eliminated altogether Besides 
improvements in organisation and the training of the 
loaders and drivers, it is above all the installation of 
special loading and unloading equipment which can 
be of help in this direction The present publication, 
without going into details of design, briefly surveys 
the available range of German and foreign equipment. 
The accompanying illustrations show some of the 
items referred to in actual service. References to 
the literature are given. 


A Record Replay System for the Harmonic Analysis 
of Nuclear Reactor Flux Noise. By J. A. J. Lawrence 
and E. R. Curran. U.K.A.E.A. Research Group, 
Winfrith. H.M. Stationery Office. Price 4s. 6d.— 
The design of a record replay system for the deter- 
mination of neutron flux spectra is discussed and 
circuit details and performance figures are given. 
One of the objects of the equipment is to assist in the 
design of circuitry associated with the automatic 
control system. Frequency modulation is used with 
a carrier frequency of 1000 c/s, the complete system 
having an overall bandwidth of 100 c/s. The noise 
is recorded on magnetic tape and when replayed is 
analysed into a spectrum by means of a selective 
amplifier used in conjunction with an_ infinitely 
variable speed control on the tape. It is shown that 
if the lowest spectral frequency is 0.01 c/s a record- 
ing time of many hours is necessary. The ‘* Dido” 
noise spectrum is analysed and shown to be contained 
in a bandwidth of a few cycles per second. 


Frequency Spectrum of Calder Hall Reactor Noise. 
By J. D. Cummins, U.K.A.E.A. Research Group, 
Winfrith. H.M. Stationery Office. Price 3s. 6d.— 
The frequency spectrum of the noise power of Calder 
Hall reactor No. 1 has been obtained by analysing a 
tape recording of the backed off power. The root 
mean square noise power due to all frequencies 
above 0.001 c/s was found to be 0.31 per cent. The 
noise power for this reactor is due mainly to modula- 
tions of the power level by reactivity variations caused 
in turn by gas temperature changes. These gas 
temperature changes are caused by a cyclic variation 
in the feedwater regulator to the heat exchanger. 
The apparatus and method used to determine the 
noise power are described in this report. It is shown 
that for frequencies in the range 0-001 to 0-030 c/s 
the noise spectrum falls at 60 dB per decade of 
frequency. 

Instructions for Using the Portable Skid-Resistance 
Tester. Road Note No. 27. H.M. Stationery 
Office. Price 1s. 9d.—The Road Research Labora- 
tory has developed a swinging pendulum instrument 
reminiscent of an Izod tester for measuring the 
frictional characteristics of road surfaces ; instruc- 
tions for setting up and using the device are given 
in Road Note No. 27. It is emphasised that the 
results correlate with ‘* skidding resistance,’ i.e. 
the force in the ground plane experienced by a tyre 
moving along the surface without rotating. Methods 
for recording and measuring (by filling up to a plane 
surface with sand) the irregularities in a surface are 
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Machinery at the Royal Show 


The Royal Agricultural Society's annual show opened at Cambridge on Tuesday 
morning and closes this evening. The site on which the show is staged covers 
160 acres, about two-thirds of which is devoted to the 590 trade and educational 
stands. In this section of the show there is displayed what is claimed to be “‘ the 
largest concentration of farm machinery to be seen almost anywhere in the world.” 


HE Royal Agricultural Society held its 

first “country meeting” at Oxford in 
1839 and organised a similar meeting at 
Cambridge a year later. Those “country 
meetings’ were the precursors of the event 
which subsequently became known as the 
Royal Show, an event which has taken place 
annually, in different parts of the country, 
ever since, with the exception of breaks 
necessitated by the two world wars and, on 
one occasion only, by an outbreak of foot 
and mouth disease. The show being held at 
Cambridge this week is thus the hundred 
and twelfth to be organised by the Royal 
Agricultural Society and it is the fifth to take 
place at Cambridge. 

It is a significant occasion for all who are 
in any way concerned with agriculture, for 
every aspect of modern agriculture is re- 
presented. The contribution which the 
engineering industry is making as represented 
by the machinery and implements continues 
to be outstanding. The machinery stands 
have, as usual, drawn a large number of 
visitors. But, this year, the works of engin- 
eers may be seen in various other parts of 
the show in addition to the trade stands. 
An experimental demonstration area of 
about 6 acres has been arranged ; it contains 
equipment for housing and feeding stock and 
poultry on slatted floors of wood or concrete, 
a display of irrigation techniques showing 
machinery at work as well as static exhibits 
of irrigation equipment, and the latest 
methods of controlling weed growth in sugar 
beet. The demonstrations include also the 
mechanised loading of ‘“‘ haylage,’’ which 
can best be defined as the “‘ canning” of 
grass. 


SILVER MEDAL ENTRIES 


Every year, the Royal Agricultural Society 
awards silver medals for new implements 
which must have “ definite application to 
agriculture, horticulture or estate services, 
and fulfil some purpose for which no machine 
or appliance has been available previously, 
or embody to advantage some new or sub- 
stantially improved principle of working.” 
Before referring to some of the twelve entries 


Fig. 1—Salmon potato harvester operated by tractor power take-off. An elevator 
for trailer loading can be fitted in place of the bagging apparatus. 


which were accepted for adjudication this 
year, it is not without interest to recall the 
awards which were offered by the Society 
on the first occasion on which the Royal 
Show was held at Cambridge in 1840. Then, 
a special premium of £20 was offered for a 
gorse-crushing machine intended “‘ to make 
gorse a possible winter food for stock.” 
Nobody managed to produce a gorse-crusher 
which satisfied the judges, but the Society 
awarded seven medals for other new imple- 
ments. Among them were a drain tile 
making machine, two seed drills, a stubble 
rake, a liquid-manure cart and a clod- 
crushing roller. 

The silver medal entries at this year’s 
show include an electric fencer and a “ fox 
scarer,” a four-wheel-drive tractor, a con- 
crete block constructor, potato and sugar 
beet harvesters and four mechanical handling 
appliances. One of the potato harvesters 
is that made by Massey-Ferguson, Ltd., 
Coventry, and described in our issue of 
August 14, 1959. Another is illustrated in 
Fig. 1; it was designed and built by John 
Salmon Engineering Company, Ltd., Dun- 
mow, Essex. It is interesting to note that in 
designing this harvester no attempt has been 
made to eliminate completely the human 
element! The aim has been to devise a 
machine which, with four or five people 
seated on a platform, will harvest potatoes 
under all reasonable soil conditions. In 
effect, the harvester comprises an assembly 
of conveyors and sieves, operated by the 
power take-off of a tractor. The haulm 
having been previously removed, the shares 
at the front of the machine lift the potatoes 
on to the leading conveyor which carries 
them to a cross-conveyor. From that point, 
the potatoes are passed to a wider conveyor 
where they are passed by hand to a second 
cross-conveyor which carries them to the 
bagging attachment shown on the left of our 
illustration. An elevator attachment for 
loading the potatoes directly into a trailer 
can be fitted in place of the bagging ap- 
paratus. 

The Wild-Bucher swing-sieve potato digger, 
illustrated by Fig. 3, is manufactured in this 


harvester. 
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country by M. B. Wild and Co., Ltd., 
Nechells, Birmingham. It has no moving 
parts to go into the soil apart from the 
share blades and sieve frames. The sieves, 
which are of tubular construction, are 
mounted by large diameter pivot shafts on a 
main frame which attaches to the three-point 
linkage of a tractor. The front sieve frame 
carries a series of steel digging share blades, 
and the steel tines which are attached to 
each frame form a large sieving area. There 
are two depth control wheels fitted to forks 
which give ample clearance and which are 
provided with renewable scrapers. Each 
fork is attached to a screw shaft to permit 
independent adjustment. The drive is taken 
from the tractor power take-off by a heavy- 
duty propeller shaft driving a crankshaft ; 
a large diameter flywheel is attached to one 
end of the crankshaft to smooth out the 
oscillating movement of the machine. A 
shear-pin drive is incorporated in the pro- 
peller shaft to protect the machine from 
severe overload. 

Among the machinery exhibits, there are 
several which demonstrate the various mech- 
anical handling devices which are now avail- 
able to farmers. The entries for the silver 
medal award include a pallet tippler (Fig. 5) 
produced by Massey-Ferguson, Ltd., Coven- 
try. It has been devised primarily to assist 
the complete mechanisation of potato har- 
vesting. The tippler, which is of tubular 
steel construction, can be quickly attached 
to the front pivot point of either the Massey- 
Ferguson 730 or 735 loaders. 


The loading platform is inserted beneath 
the loaded pallet and will tip the load side- 
ways by rotating, through about 120 deg., 
under its own weight. The pallet is returned 
to the horizontal position by moving the 
tractor hydraulic control lever; when necess- 
ary, the loading platform can be locked in a 
fixed horizontal position by means of a pin. 
To ensure that the loading platform remains 
parallel to the ground at all heights, tie 
rods extend rearward to a point above the 
tractor rear axle. The maker points out 
that when using the tippler, pallets can be 
spaced out across a field to form markers for 
the potato pickers who can empty buckets 
or baskets directly into them. 

Another handling device, shown in Fig. 8, 
is the Trojan ‘“ Bale-Master,” which is 
exhibited by Lambretta Concessionaires, 


Ltd., Purley Way, Croydon. As is evident 
from the illustration, the purpose of this 
equipment is to eliminate the man-handling 
of baled hay and straw, thereby saving time 
The “ Bale-Master ” is one of 


and labour. 





Fig. 2—Nuffield Universal tractor, operating a Bamford Gloster forage 
The rating of the tractor engine has 


been increased to 42 b.h.p. 
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Fig. 3—Wild-Bucher swing sieve potato digger 


two units in a handling system devised by 
Mr. W. J. Gale, a Wiltshire farmer. The 
other unit is a simple sledge which is towed 
behind the baler and slides over the ground 
on metal runners. The bales are delivered 
on to the platform of the sledge where they 
are securely held by retractable spikes. The 
sledge can take a load of up to twenty bales 
which are discharged as a neat stack without 
stopping the tractor. The operator lifts a 
lever which simultaneously retracts the load- 
retaining spikes and tilts the platform, while 
a cross-bar eases the stack off the platform. 
The function of the “ Bale-Master” is to 
collect the stacks of bales; it can be 
mounted either at the rear of a tractor or on 
a front loader, or both as illustrated. The 
** Bale-Master ” has five tines which pene- 
trate the gaps already formed in the bottom 
tier of bales by the sledge battens. As the 
load is lifted, self-gripping sprags, which are 
fitted to the tines, engage the bales and hold 
them firmly for lifting and transporting. 
Spring-loaded side gates hold the load in 
position. The tine-bar assemblies on the 
main frame of the “ Bale-Master”’ can be 
adjusted for 19in, 20in or 2lin centres to 
accommodate bale widths of 14in, 15in or 
16in. 

The “‘ Hydrahed ” which was entered in 
the silver medal class by Kennett Handling 
Equipment, Ltd., Bury St. Edmunds, is 
another mechanical handling aid suitable 


Fig. 5—Massey-Ferguson pallet tippler attached to hydraulic loader 


for farm and many industrial uses. It is in 
effect a general purpose toolbar which can 
be attached to most makes of tractor loader 
and is suited to all standard three-point 
linkages ; it can be likened to the carriage 
on an industrial fork lift truck. Provision 
is made for the mounting of a double-acting 
4-ton ram, which affords a convenient means 
for attaching handling devices and a source 
of power for their operation. The standard 
lifting devices for the ‘“‘ Hydrahed ” include 
lifting and tipping forks and a load “ squeez- 
ing” device known as the “ Hydragrip.” 
An improved version of this last attachment 
is exhibited at Cambridge. It exerts a 
pressure on the sides of the load being 
handled in direct proportion to the weight 
of the load itself ; the force of the ram is 
expended partly in gripping the load and 
partly in tilting it backwards for stability. 
We illustrate in Fig. 6, a self-emptying 
carrier “‘ Cadet” beet harvester from the 
Catchpole Engineering Company, Ltd., Bury 
St. Edmunds, for which a silver medal and 
the ‘‘ Burke” challenge trophy were awarded. 
The complete mechanisation of sugar beet 
harvesting has made great progress of late 
and this machine is the latest addition 
to the “‘ Cadet” range. The beet topping 
and lifting units are similar to those 
used for other models of the Catchpole 
harvester, that is the topping knife is offset 
so that the crop is “ topped” one row in 
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Fig. 4—Lundell p.t.o. driven, self-unloading forage box 


advance of being lifted ; a spinner, located 
immediately behind the topper, cleans to 
one side the cut tops and leaves. The beet 
are raised from the soil by steel lifting shares, 
the furrow slice from these shares being 
received between an upper and lower rod 
link elevator. The beet are held between the 
upper and lower elevators and conveyed to 
the hopper, the capacity of which is in 
excess of 30 cwt. This hopper incorporates 
another conveyor, by which the beet can 
be discharged into a stationary trailer at any 
convenient collecting point in the field being 
harvested. The machine is tractor driven, 
the drive for the hopper discharging con- 
veyor being clutch-operated. The principal 
advantage claimed for this machine is the 
avoidance of additional “‘ wheelings ” on the 
land by a separate trailer having to be drawn 
behind or alongside the harvester. That is 
an important consideration when the land 
is in a sticky condition, as it often is during 
the beet harvesting season. Then, too, the 
action of the discharging elevator is an 
additional aid to the clearing of soil or trash 
which may still sometimes remain after the 
beet have passed over the initial conveyors. 

Before leaving the silver medal entries, the 
one actual tillage implement among them is 
worthy of mention. This is the “* Plough- 


rator,’ of Continental design, and now 
made in this country by William Hooton, 
Nottingham. 


Ltd., Great Eastern Street, 





Fig. 6—Catchpole beet harvester with self-emptying hopper 
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It is an implement which combines in one 
operation the functions of ploughing and 
cultivating. Behind the plough bodies, there 
is an assembly of rotating tines, which are 
driven through bevel gearing from the 
tractor power take-off. As the plough turns 
up the “slice,” the rotating tines chop up 
the top of the furrow—whether it be stubble, 
manure or grass—and throw it to the bottom 
of the clear furrow made by the plough. In 
addition, by the action of the tines the soil 
underneath is broken up and thrown as a 
seed-bed tilth over the chopped up former 
top layer. 

A silver medal was awarded to Ernest Doe 
and Sons, Ltd., Ulting, Essex, for the *‘ Triple 
D” 100h.p. tandem tractor, which was 
described in our issue of August 14, 1959. 


SOME OTHER EXHIBITS 


The silver medal entries at the Royal 
Show inevitably come to be considered as 
the exhibits of new equipment. But among 
the multitude of other exhibits—the total 
runs into thousands—there may be dis- 
covered the application of new ideas and 
improvements to existing machines to in- 
crease their performance and efficiency. 

As one example of recent improvement, 
we illustrate (Fig. 2) the Nuffield Universal 
“ Three’ tractor, the engine rating of which 
has been increased from 37 b.h.p. to 42 b.h.p. 
Since this tractor was introduced by the 
Nuffield Organisation, Cowley, Oxford, 
nearly three years ago a number of modi- 
fications have been made to the engine, thus 
bringing about a gradual improvement in 
power Output. The engine is a B.M.C. 
three-cylinder, o.h.v. diesel, with a com- 
pression ratio of 16-5:1, and a governed 
speed of 2000 r.p.m. Independent power 
take-off, enabling the tractor to be stopped, 
started or put into any gear without inter- 
ruption to power take-off operation, and a 
differential lock to assist increased tractive 
effort can be incorporated in the Nuffield 
“Three.” The five-speed gearbox gives a 
speed range between 0-5 and 14 m.p.h. 

In our illustration, the tractor is shown 
operating a Bamford-Gloster forage harves- 
ter. It is one of the many forage harvesters 





Fig. 7—A.E.I. portable X-ray unit for veterinary 
surgeons 
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Fig. 8—Trojan ‘‘ Bale-Master ’? mounted at both ends of a tractor can lift and carry up to forty bales 


exhibited at Cambridge. There has been a 
tremendous growth in the demand for these 
machines over the last two or three years 
as an aid to effective silage making and other 
forms of grass and forage crop conservation. 
Then, too, by simple adaptation, several 
forage harvesters, mainly those which operate 
on the flail principle, can be used for work 
such as the clearance of undergrowth in 
woodlands. Equipment added in recent 
weeks to the forage machinery manufactured 
by Lundell (Great Britain), Ltd., Lingfield, 
Surrey, includes the forage box (Fig. 4) 
designed for unloading from a trailer forage 
cut for ensiling or green feeding. This 
all-steel box, which is built for use in con- 
junction with a standard two-wheel trailer, 
is driven by tractor power take-off. A dual 
chain apron, supported along the whole 
centre length of the box can, it is stated, 
unload the heaviest material without strain. 
Agitator tines, welded in a spiral, mix and 
distribute the material evenly and smoothly 
into a side conveyor. A front end swinging 
gate shuts off material from the conveyor 
until ready to unload, thus eliminating 
packing in the conveyor while transporting. 
When the front gate is opened, pressure on 
the agitators is released ; this eliminates 
overloading the agitator drive and allows 
easy starting of the conveyor. 

Another Lundell innovation is a shredder 
for forestry and farm work. It is an adapta- 
tion of the Lundell ‘ 40” forage harvester, 
the main difference being that the normal 
delivery chute is replaceable by a shredding 
cover and twenty shedding hammers take 
the place of the flails which are used for 
cutting forage crops. The shredder can be 
used for many land reclamation tasks, as 
well as for other duties such as pasture 
topping, clearing weeds and rank growth 
and for orchard prunings and mulchings. 

The shredding hammers are attached to a 
balanced rotor which is driven from the 
tractor power take-off. The degree of shred- 
ding can be controlled by an adjustable 
shear bar and the shredding cover is also 
adjustable to allow control of spreading. 

As usual, a number of stands at the Royal 
Show display what may well be described 
as ancillary equipment. Not only are there 
well-known hand tools, but there is also a 
varied assortment of stationary oil engines, 
pumps and electrical equipment. Among the 
pumps we noticed one designed by Kent 
Engineering and Foundry, Ltd., Tovil, 
Maidstone, for handling abrasive and cor- 
rosive liquids, particularly agricultural chem- 
icals. It is a diaphragm pump which can 


be supplied with driving shaft or with a 
hollow shaft suitable for direct attachment 
to a tractor power take-off. The pump has 
been designed for pressures of 1001]b per 
square inch up to 550 r.p.m. and 60 lb per 
square inch up to 1000 r.p.m. 

The varied applications of electricity in 
agriculture and horticulture are emphasised 
by the “ Electricity on the Farm” display 
arranged by the British Electrical Develop- 
ment Association. But there are many 
items of electrical equipment exhibited by 
individual firms. The subject of our illustra- 
tion below (Fig. 7) is one of them. It is a 
portable X-ray unit, made by Associated 
Electrical Industries (Rugby), Ltd., Rugby, 
for the use of veterinary surgeons. It is 
stated that this apparatus. known as type 
K-5, is sufficiently powerful to provide ex- 
cellent radiography of the entire body- 
structure of small animals. The unit will 
operate from an ordinary lighting supply. 


CONCLUSION 


In this very general survey of the machinery 
sections of the show, we have naturally had 
in mind the work that engineers continue 
to do towards making agriculture in this 
country and overseas more efficient. The 
purely educational displays and the experi- 
mental demonstration area, already men- 
tioned, stress that fact. For approximately 
120 years, the Royal Show has moved 
around the country. In recent years, how- 
ever, some serious thought has had to be 
given to this matter of an itinerant show. 
The Royal Agricultural Society, it is true, 
is basically a learned society whose object 
is to encourage agriculture “to practise 
with science.”” But the formidable cost of 
erecting and dismantling the show para- 
phernalia in a different place every year is 
a factor that compels attention. The total 
cost of staging the show naturally varies 
with different sites and conditions but it 
averages about £1000 an acre. For the 
past four or five years, the Society’s council 
has been looking at every detail of the future 
of the Royal Show and this year’s show at 
Cambridge is the first of a two-year period 
on the same site. It is hoped that the ex- 
perience thus gained will give some indication 
of the value of a permanent Royal Show 
site which the Council hopes will be obtained 
somewhere in the Midlands in time for 
1963. Next year, therefore, the show will 
again be held at Cambridge and in 1962 
at Newcastle upon Tyne, prior to moving, 
after many decades of wandering, to a 
permanent abode. 
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Warren Spring Laboratory Report 


Tue Report of the Warren Spring Laboratory 
for 1959 has been issued by the Department of 
Scientific and Industrial Research, and is the 
first report of the Laboratory, which was officially 
opened by Viscount Hailsham on June 29, 1959. 
That part of the report contributed by the 
Steering Committee states that the Council 
decided that the Laboratory should be a versatile 
station free to carry out work on any subject 
which is important to the nation and cannot be 
fitted into the programme of other research 
bodies. The programme includes : two sections 
of Fuel Research Station’s programme, namely, 
atmospheric pollution and the synthesis of oils, 
research in mineral processing, research on 
chemical engineering, and the responsibility for 
research in the human sciences. A functional 
diagram of the organisation of the Laboratory 
indicates that there are four main research 
divisions supported by two service divisions and 
an administrative division. The main labora- 
tories are housed in a three-storey building 
measuring 372ft long by 37ft 6in wide, while 
there is another three-storey block, set at right- 
angles, for the administration staff, and, in 
addition, there are three pilot scale buildings, 
with a separate building for the workshops and 
stores. 

Current work on atmospheric pollution is 
concerned with methods of abatement and with 
the assessment of pollution throughout the 
country. Estimates made during the year, 
the report states, show that smoke from the 
burning of industrial coal has markedly decreased. 
Methods of reducing smoke emitted by ships in 
harbour have been demonstrated and the work 
is to continue. Other aspects of air pollution 
studied concerned acid smuts from the com- 
bustion of fuel oil, the removal of oxides of 
sulphur from flue gas, the problem of the 
elimination of smoke from the exhaust of diesel- 
engined vehicles, and the significance of oxides 
of nitrogen which are emitted by practically all 
fuel-burning appliances. In the field of chemical 
engineering the report mentions that the work 
has related to the provision of basic information 
to the plant designer. At present the pro- 
gramme is confined to the study of mass transfer 
processes in gas-liquid systems to enable more 
accurate prediction to be made of the perform- 
ance of gas-liquid contacting equipment and to 
facilitate the design of equipment such as distilla- 
tion columns. A study of dropwise condensa- 
tion promoters is being made and evaluation 
tests carried out to assist the development of 
suitable compounds. 

In the section dealing with mineral processing 
there are three main subjects of basic research 
and these are: grinding in the presence of addi- 
tives such as surface active agents, the compo- 
sition of the surface of minerals and the kinetics 
of bubble attachment to mineral surfaces, and 
the behaviour of mineral particles in a high- 
tension field and the modification of this 
behaviour by surface treatment. The report 
states that work has continued in the Fischer- 
Tropsch synthesis and that other process 
development was concerned with basic research 
on catalysis which included work on the catalytic 
and physico-chemical aspects of fuel-cell opera- 
tion. 


‘*ZEBRA’’: Zero Energy Breeder 
Reactor Assembly 


THe United Kingdom Atomic Energy 
Authority has decided to build a zero-energy fast 
reactor at the Atomic Energy Establishment, 
Winfrith. The reactor has been named “ZEBRA” 
(Zero Energy Breeder Reactor Assembly). 

The “* ZEBRA ” reactor has been designed to 


facilitate the study of the neutron physics of a 
wide variety of fuel assemblies containing 
uranium and plutonium. The assemblies under 
study will be built up by loading fuel elements 
into a steel matrix (approximately a cube of side 
10ft). The fuel elements contain both fuel plates 
and plates of neutron-absorbing material: the 
latter will be used to simulate the nuclear proper- 
ties of the coolant and structure material which 
would be required in a power reactor. “ZEBRA’”’ 
will be operated at room temperature and the 
heat output from the nuclear reactions in the core 
will be kept very low so that no cooling system 
is necessary, It is planned to commission this 
zero energy reactor during 1962. 

“* ZEBRA ”’ will be used to obtain information 
that will be needed for the design of a prototype 
which is likely to be the next step in the develop- 
ment of the fast reactor by the Authority. The 
work at the Atomic Energy Establishment, 
Winfrith, will complement that carried out at the 
Dounreay Experimental Reactor Establishment. 


Moulded Circuit Boards 


DETAILS were given last week by Albright and 
Wilson (Mfg.), Ltd., 1, Knightsbridge Green, 
London, S.W.1, of a process for mass-production 
of electronic circuits in which the connections are 
formed as channels and holes in a rigid phenol/ 
formaldehyde base moulded by conventional 
methods. The conducting elements are of 
“* Kanigen ”’ nickel-phosphorous metal deposited 
by the ‘“ Kanigen-Seurec ’’ process, the licence 
rights for which are shared throughout Europe 
and in many other parts of the world by Albright 





Electronic circuit produced by nickel-phosphorous 
plating of a moulded phenol/formaldehyde base 


and Wilson (Mfg.), Ltd., and the Société Euro- 
péenne de Revétement Chimique, the latter 
having developed the application to electronic 
circuit boards. The boards are not yet in com- 
mercial production, but their characteristics have 
been demonstrated to potential users at this stage 
in view of the radical change in planning for 
mass-production circuit manufacture which they 
might make possible. 

Nickel-phosphorous alloy, chemically reduced 
by the “‘ Kanigen”’ process, is deposited by an 
immersion process in the channels and through 
the holes after washing the remainder of the base 
with a chlorinated rubber paint. Deposition 
through the holes allows complementary circuits 
to be moulded simultaneously on opposite sides 
of the base and interconnected by the shortest 
possible conducting paths. Production falls into 
the four stages of moulding, sensitisation of the 
moulded base, washing and plating. 

Standard moulded circuit patterns can be used 
in various ways by drilling out conducting metal 
from through holes whéte it is not required. 


Valve sockets may be moulded into the base, the 
“ Kanigen’’ metal being sufficiently hard to 
withstand the insertion and withdrawal of valve 
pins or other forms of plug-in connector, and the 
rigidity of the base is sufficient to serve as a 
chassis for components without additional 
support. Circuits can be dip-soldered by con- 
ventional techniques. The appearance of a circuit 
board of this kind is shown in the accompanying 
illustration. As the circuit is set below the 
general level of the base, risks of short-circuiting 
by dust or condensation are lessened, and the 
“ Kanigen ’”’ nickel-phosphorous plate has a 
greater corrosion resistance than copper, particu- 
larly in tropical climates and in contact with 
other metals. 

A stereophonic amplifier incorporating this 
circuit technique was demonstrated. In such an 
application a moulded circuit board may carry a 
two-stage amplifying channel on each face. In 
television it is suggested that a frame-scanning 
generator and power amplifier might be com- 
bined ; or for tape-recording the same system 
would provide pre-amplifying and main ampli- 
fying stages, all by means of a standard two-face 
moulding with various arrangements of the 
conducting and interconnecting paths. 


[Reply Card No. E743] 


Drawing Office Equipment 


WE illustrate a development of the “Arclight ” 
cantilever drafting equipment made by E. N. 
Mason and Sons, Ltd., of Colchester, which 
enables a draughtsman to work without any 
impediment to his legs or feet. It has been 
designed for use in conjunction with the 





Cantilever support for drafting stand mounted on a 
wooden reference table 


wooden reference tables, as shown, and can be 
used with existing equipment if required. 

Each unit consists of a horizontal cantilever 
arm of tapered section made from 16 gauge 
reinforced mild steel and supported from a 
braced mild steel angle bracket. The firm’s 
“Minor” drafting stand accommodated on the 
support can be fitted with any of several types of 
drawing board assemblies. 


{Reply Card No. E744] 
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Cadmium Sulphide Photocells as 
Radiation Monitors 


PHOTOCONDUCTIVE cells embodying single 
crystals of cadmium sulphide have been deve- 
loped and are available in experimental quantities 
from A.E.I. Radio and Electronic Components 
Division, 155, Charing Cross Road, London, 
W.C.2. The very pure single crystals used in 
these cells, besides being light-sensitive, respond 
to higher-energy radiations such as X-rays and 
gamma rays. Techniques for their production 
were developed at the A.E.I. Research Labora- 
tory, Harlow, Essex. 

Two kinds of cell (illustrated below) are pro- 
duced. Type V.021 is an intracavitary cell 
suitable for medical use or other applications 
where very small size is essential ; it is so small 
that it can be swallowed by or inserted into a 
patient and used to measure the gamma-ray 
absorption of tissue and organs—an important 
advantage in the therapeutic use of radiation. 
Type V.022 is a standard cell suitable, if used in 
large numbers, for continuous monitoring of 
gamma-ray flux over a large area ; an application 
would be as a safety measure in nuclear power 
stations. 

Both cells have a linear response to voltage and 
may be used under a.c. or d.c. conditions up to 
100V peak. They may pass up to 1 microampere 
when supplied with 100V, d.c. and irradiated with 
gamma-rays at 1 Roentgen per minute. Cells are 
individually calibrated against a Cobalt-60 
source giving a flux at the crystal of 1 Roentgen 
per minute, and a typical curve showing the 
current passed by the cell under these conditions 
and the current decay and rise characteristics 
when the cell is withdrawn from, then reinserted 
into the beam, is supplied with each cell. 

Provisional information on the cells available 
is given below. 

V.021 (Group 1).—The sensitive element is a 
single cadmium sulphide crystal mounted axially 
in a thin-walled glass tube (as illustrated). The 
crystal is very close to one end of the tube to 
facilitate use as a probe. One terminal is a 
‘“‘Dumet ”’ wire sealed into the glass, the other a 
silver cap. The unit is vacuum sealed for stability. 
Overall length, excluding wire, is 14mm +2mm, 
overall diameter not greater than 1-7mm. 
Total gamma-ray current against a source of 1 
Roentgen per minute is not less than 0-2 micro- 
amperes ; ratio of gamma-current to dark- 
current (dark-current measured sixty seconds 
after removal of radiation) is not less than ten ; 
decay time to one-tenth gamma-current is not 
more than eight seconds. 

V.021 (Group 2).—Physical characteristics are 
as for Group 1. Total gamma-ray current is 
not less than 0-03 microamperes ; ratio of 
gamma-current to dark-current is not less than 
thirty ; decay time to one-tenth gamma-current 
is not more than two seconds. 

V.022 (Standard).—The sensitive element is a 
cadmium sulphide crystal mounted horizontally 
on a header and hermetically sealed under a 
glass dome (as illustrated). Length (excluding 
wire) is 6mm, diameter is 6mm. Total gamma- 
ray current is not less than 0-1 microamperes ; 
ratio of gamma-ray to dark-current is not less 
than ten; decay time to one-tenth gamma- 
current is not more than eight seconds. 

[Reply Card No. E751.] 





‘* Vintage *’ Electric Motor for 


Indian Museum 

A4H.P. electric motor built in 1888 at Colonel 
Crompton’s Chelmsford Works has been given 
by Crompton Parkinson, Ltd. to the Birla 
Industrial and Technological Museum, which has 
been established by the Birla family firm, in 
Calcutta. 

The motor, a relic of the pioneering work of 
Colonel Crompton, is shown in the photograph 
reproduced here. It has a cast-iron magnet with 
a split dovetail joint at the bottom so that the 
field coils could be wound direct on to each half 
of the magnet. The magnet is extended at each 
side and the bearing housings are inserted 
between these extensions. The bearings are brass. 
Originally the housings carried lubricators but 
these have been lost. The armature is a smooth- 
core Gramme ring, mounted on a steel shaft with 
the commutator. Lever brush arms carry carbon 
brushes, both brushes being tensioned by a single 
spring. Brass terminals mounted on a wooden 
block provide a strictly functional finish. 





A 4 hp. electric motor, built at Colonel Crompton’s 

Chelmsford Works in 1888, has been given by Cromp- 

ton Parkinson, Ltd., to the newly-established Birla 
Industrial Museum, Calcutta 


It is appropriate that Colonel Crompton’s 
work should be represented in an Indian techno- 
logical museum, for it was in India, while he was 
an ensign in the Rifle Brigade and, later, with the 
Post Office Department, that Crompton did much 
of his early engineering work—though his 
interest had not yet turned toward electricity. 
He put the first mechanically propelled vehicle—a 
steam-driven ‘‘ road engine ’’—on Indian roads. 


Caribbean Aeronautical 
Communications 


TELEPHONY and teleprinter services for airline 
operations in the Eastern Island Territories of 
the West Indies have been provided since June 10 
by a multi-channel v.h.f. network. The system 


V.021 cadmium sulphide 
photocell, shown left, is an 
intracavitary type of radia- 
tion detector with applica- 
tions in medicine and other 
fields where very small size 
is important. Its overall 
diameter is not more than 
1-7mm. On the right is 
shown Type V.022, a stan- 
dard cadmium sulphide 
photocell which could be 
used in large numbers for 
monitoring radiation over 
a wide area 
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was planned and installed by International 
Aeradio, Ltd., 40, Park Street, London, W.1, 
in conjunction with Pye Telecommunications, 
Ltd., Ericsson Telephones, Ltd., and Creed and 
Co., Ltd. It forms a network based on a main 
route running from St. Kitts in the north to 
Trinidad in the south, with spurs linking ten of 
the Caribbean group of islands. A link with 
All America Cable and Radio Corporation gives 
connection to St. Croix, Porto Rico, and onward 
by coaxial cable to North America. Continuous 
contact is available between airports, airline 
offices and aircraft. The network has a capacity 
of twelve voice channels plus twelve to eighteen 
teleprinter channels. It is operated by Inter- 
national Aeradio (Caribbean), Ltd. 

On the voice circuits automatic dialling facili- 
ties are provided into all the islands. The 
teleprinter channels have selective calling enabling 
a message to be sent from any one of some 
twenty-five offices to any selection of the 
remainder. Traffic is either sent direct as typed 
on the teleprinter keyboard or punched on tape 
and transmitted by tape sender. 

The teleprinters used in the system are the new 
Creed Model 75 which we illustrated in our 
March 25 issue, and this machine with a tape- 
punching attachment is used for preparing the 
tapes for automatic transmission. For selective 
calling the originating office includes at the 
start of its message a special two-letter calling 
code specific to each of the required offices. The 
teleprinters at the called offices respond only to 
their individual calling codes and automatic- 
ally condition themselves to record the ensuing 
message, while the teleprinters at the remaining 
unwanted offices lock themselves out of the 
circuit and warn their attendants by indicator 
lights that the circuit is busy. Once the message 
has been transmitted, the “selective calling ” 
sequence is automatically cleared down and the 
locked-out machines are returned to the circuit. 
Indicator lights then advise all operators that the 
circuit is free and available for further traffic. 
The selective calling control units are of identical 
construction, and are set to respond to their 
particular calling code by moving five links on a 
built-in plug board. This feature eliminates the 
need for wiring changes when a faulty control 
unit needs to be replaced, since any reserve 
control unit can be set up by means of the plugs 
to function in any of the twenty-five regional 
offices. 


Water-Repellent Lubricant 


A NEw silicone grease has been added to range 
of products of Imperial Chemical Industries, Ltd., 
Nobel Division, under the designation M.494. 
The silicone characteristic of intense water- 
repellency makes the grease efficacious as a 
sealing agent for electrical equipment, and as a 
general agent to protect surfaces against moisture. 

M.494 has, we understand, proved its worth 
technically and economically in many specialised 
and varied applications, which include: protection 
of insulations from corona discharge ; sealing 
and potting grease in electronic equipment ; 
lubricant for electric cable prior to its being 
drawn through conduits, harness, &c.; release 
agent in moulding and casting operations ; 
packing grease for glands and for impregnating 
asbestos packings to prevent sticking of joints ; 
glass stop-clock lubricant ; lubricant for pre- 
venting sticking of screw threads, e.g. on electric 
fittings located outdoors ; vacuum sealing grease. 
It complies fully with the requirements of the 
U.S. Specification MIL—1-8660/55 for ** Electri- 
cal insulating and sealing compounds for use in 
high tension electrical connections, ignition 
systems and in electronics equipment.” 

The grease is light grey in colour and of the 
consistency of petroleum jelly ; it is tasteless, 
colourless and non-toxic, although it can cause 
momentary irritation of the eyes. It has no 
effect on most plastics, but prolonged contact 
with natural or synthetic rubber may lead to 
removal of plasticisers. It can readily be 
dispersed in aliphatic and aromatic hydrocar- 
bons, chlorinated hydrocarbons and _ higher 
alcohols ; in water and in ethylene glycol its 
solubility is less than 0-5 per cent. It remains 
essentially unaltered in the temperature range 
—50 deg. to 200 deg. Cent. 

{Reply Card No. B754] 











76 


SHORTER REPORTS (Continued) 


July 8, 19909 THE ENGINEER 





Miniature Clip-On Meter 


UsinG the clip-on principle seen in several 
preceding instruments of larger size, a new clip-on 
meter for voltage and current measurements, 
known as the “** Miniclip ’’, has been introduced 
by Ferranti, Ltd., Hollinwood, Lancs. Three 
voltage ranges (OV—150V—300V-750V) and five 
current ranges (OA-4A-12A—40A—120A-400A) 
are provided. This small instrument is designed 
for single-handed operation. It comprises a 
current transformer, rectifier and instrument 
movement housed in a black “* Bakelite” case de- 
signed to fit snugly into the hand. 

The accompanying illustration shows the 
thumb-operated selector switch, which also 
selects the appropriate scale so that the use of 
multiplication factors is avoided. Accuracy of 





Eight-range clip-on meter with scale-changing accord- 
ing to the range selected 


the *“* Miniclip ’’ is quoted as within =-3 per cent 
of full scale on all ranges. All metal parts 
except magnetic contact surfaces are fully 


insulated, and will clip round conductors up to 
lin in diameter. A plug with two leads and 
clips, fitting into the base of the instrument, 
provides for voltage measurement. 

The “ Miniclip’’ is supplied with a cloth- 
reinforced plastic carrying case holding both the 
instrument and leads. Overall dimensions of the 
instrument are 8in by | jin by 23in and weight 
with voltage leads is less than 21 oz. 

[Reply Card No. E761] 


Electric Valve Actuators 


IT was announced by the Rotork Engineering 
Company, Ltd., Bath, Somerset, on June 21, 
that agreements have been completed with three 
firms for the manufacture of Rotork valve 
actuators on the Continent. The company is 
therefore now manufacturing in France in con- 
junction with Neyrpic S.A.; in Italy with 
Nuovo Pignone (E.N.I. Group) ; and in Ger- 
many with Zimmerman and Jansen, G.m.b.H. 
The announcement was made the occasion for a 
demonstration of features of the new “A” 
range of Rotork electric actuators. 

From the earliest stages of development, the 
company had the support of the Metropolitan- 
Vickers Electrical Company, Ltd. (now A.E.I. 
Motor and Control Division) in the design of 
built-in motors for this specialised duty. In the 
‘* A” range of actuators the control circuits and 
switchgear have also been integrated into the 
machine. The control equipment, comprising 
a Brookhurst-Igranic reversing starter, limit 
switches, overload devices and inductive trans- 
mitter for remote indication of valve position, 
forms a withdrawable assembly. The moving 
element of the inductive transmitter is combined 
with the rocking plate which carries the limit 
switches. Controlled speed of valve opening and 
closure is obtained by varying the on/off cycle 
of the constant speed driving motor by means 
of a synchronous timer. Auxiliary limit switches 
in the actuator can be used to bring the timer 





in and out of circuit at predetermined points in 
the valve travel. The system can usually be 
added without great difficulty to existing Rotork 
actuators. The operation of an actuator under 
timer control was demonstrated, together with 
remote indication of the valve position at all 
stages of the cycle, and the effect of the torque 
control device. Attention was drawn to a two- 
wire d.c. remote control system which has been 
developed for economy in cabling. Actuators 
are supplied totally enclosed weatherproof or 
alternatively flameproof. 

[Reply Card No. E762] 


Flowmeter Calibration Equipment 


To provide plants where large numbers of 
variable-area flowmeters are in constant use with 
facilities on the site for calibrating and checking 
the instruments. Fischer and Porter, Ltd., of 
Salterbeck Trading Estate, Workington, has 
introduced a complete calibration unit which 
may be used for flowmeter calibrations up to a 
maximum flowrate of 60 Imperial gallons a 
minute (water). This self-contained stand- 


mounted equipment is simple to operate and can 
be seen in our illustration. 

In this equipment water is passed through the 
instrument being calibrated at a manually 
controlled constant rate, and is then collected in 
a calibrated measuring vessel. 


The whole 





Flowmeter calibration stand incorporating three 
measuring vessels to provide testing facilities for 
flowmeters of up to 60 gallons per minute capacity 


operation is timed and the reading of the 
measuring vessel is taken from a calibrated sight 
glass. Three measuring vessels are incorporated 
in the unit to provide testing facilities over a wide 
range. The low capacity vessel has a capacity of 
1 gallon and is calibrated in 1/10 gallon intervals, 
the medium has an 8-gallon capacity and is 
calibrated in 1-gallon intervals, and the high has 
a capacity of 60 gallons and is calibrated in 
4-gallon intervals. 

The reservoir, pumps and measuring vessels are 
mounted inside the cabinet and the controls, 
sight glasses and instrument connections are 
arranged on the outside to give full accessibility. 

[Reply Card No. E763] 


Portable Blast Cleaner 


THE small portable blast cleaning unit shown 
in the illustration, which is now being made by 
Hodge Clemco, Ltd., Darnall Road, Sheffield 9, 





incorporates means of vacuum pick-up and dust 
extraction so that a single airline delivering air 
at 901b to 100 lb per square inch is the only 
connection required. This ‘* Educt-O-Matic” 
gives a blast pattern of lin to 14in diameter and 
the operating principle is quite simple. 

It has a container which takes some four 
pounds of abrasive and a jet of compressed air 
draws the abrasive from this container into a 
venturi nozzle and projects it over the working 
area enclosed by a cylindrical rubber boot. The 
abrasive and material blasted off the surface is 
then drawn by vacuum up an annular chamber 
between the blast nozzle and walls of the boot. 
This abrasive/material mixture is passed through 
a small cyclone, where the dust is separated and 


Portable abrasive blast cleaner used in cleaning the 
surface of a tank 


blown into a filter bag, whilst the abrasive is 
retained and recirculated. A 41b charge of 
abrasive can be used from fifteen to forty minutes 
according to the class of work and skill of the 
operator. 

The blast head can be swivelled for use at any 
angle and the standard rubber boot used for 
flat surfaces can be replaced by attachments for 
cleaning plate edges and other shapes. Most of 
the common re-usable abrasives, such as steel 
shot and grit, aluminium oxide or silicon car- 
bides, can be used with the equipment and the 
makers recommend a 40 mesh or finer material. 
The complete unit weighs only 7 lb and uses from 
30 to 60 cubic feet of air a minute at 100 Ib per 
square inch. 

[Reply Card No. E764] 


Motor Vehicle Exports 


THE June, 1960, Monthly Statistical Review of 
the Society of Motor Manufacturers and Traders, 
Ltd., includes a table of the exports of the 
principal producing countries, arranged by 
destinations for the year 1959. It shows that 
the United Kingdom was the second largest 
exporter of both cars and commercial vehicles 
(behind West Germany and the United States 
of America, respectively) but nevertheless was 
the largest exporter to the continents of Oceania 
and, for commercial vehicles, Africa. The most 
important importer was the United States of 
America, which consumed 233,147 cars and 
16,441 commercial vehicles from the most 
important of its suppliers, West Germany, alone. 
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Analogue-Digital Computing System 


CHARACTERISTICS of both analogue and digital 
computers are combined in a computing system 
known as “* RADIC”’ (Redifon analogue-digital 
computing system) demonstrated last week by 
Redifon, Ltd., Gatwick Road, Crawley, Sussex. 
At the same time a new principle has been used 
for storing digital information on magnetic tape 
which, among other attributes, enables time 
delays, such aS may occur in process control 
systems, to be simulated. The exchange of 
information by analogue/digital and digital/ 
analogue converters gives the system a high 
degree of flexibility. A push-button selection 
system, for example, enables the voltages at the 
outputs of any of the analogue computing 
amplifiers to be indicated as numerical values 





the read in/read out circuitry. Although the 
tape always moves at constant speed over the 
magnetic heads, the intervals of time between 
successive movements can be extended at will. 
As a result the average tape speed can be pre- 
cisely varied over an extremely wide range, and 
the electrical pulse which controls the stepping 
action can be set at a constant rate or made 
to vary in accordance with some other quantity 
involved in a computation. 

One special use of this storage system is to 
simulate time delays which may occur in process 
control systems, and for this purpose the 
cabinet is transportable so that it can be set up 
on site for recording plant operation by means 
of suitable transducers. Recorded data are 
read by a reading head which is physically 
displaced from the recording head, the time 


Medium-size analogue-digital computer installation with, on right, magnetic tape data storage unit 
providing for simulation of time delays 


on a digital number display. A pen recorder 
provides a permanent record of transient solu- 
tions in analogue form. 

Digital read-in and print-out units are mounted 
on the control desk, together with a coefficient- 
setting keyboard which enables the coefficients 
in the analogue computing elements to be 
altered by remote control. 

_ The unit on the right of the general view 
is the data storage cabinet, containing two tape 
decks, a digital encoder for translating input 
data into a form suitable for storage, and a 
digital-to-analogue converter for translating 
digital data from the tape into a form suitable 
for the analogue computing elements. In the 
““RADIC”’ system the magnetic tape, which is 
sprocketed like cinematograph film, is moved 
in separate small steps, and digits are recorded 
and read-out while the movements are taking 
place. The steps are accurately synchronised to 





Computer amplifier module 





taken for a point on the tape to pass from the 
recording head to the reading head being 
determined by a number of steps, each of which 
takes an accurately controlled interval of time. 
In addition, this time-delay facility is used for 
correlation computing, in which data stored on 
the tape are continuously compared with data 
on other parts of the tape (displaced by known 
intervals of time) in order to detect pericdicities. 
For this work the spacing between the two 
heads is altered automatically by an electrical 
signal to give a series of different time delays 
as the computation proceeds. 

The second illustration shows one of the ampli- 
fier modules. This consists of a withdrawable 
chassis of standard size, the front plate carrying 
a hinged panel with the potentiometer controls. 
Below this are the feedback switches and over- 
load indicators. The feedback switches have 
internal/external settings, the latter connecting 
a feedback network determined by the prog- 
rammer. Eight valve amplifiers with printed 
circuit chassis are seen at the back of the unit. 
The servo-multipliers and time-division multi- 
pliers in the system are transistorised. 

(Reply Card No. E771] 


Miniature Contactors 


IN a range of miniature contactors introduced 
by Londex, Ltd., 207, Anerley Road, London, 
S.E.20, fixing screws have been dispensed with by 
adopting a method of channel mounting. One 
of the contactors is illustrated fitted into a length 
of channel, where it is secured by a spring-loaded 
clamp. Connections are made in the same way 
as to a terminal block. Contacts are double- 
break, and the combinations may be four-make ; 
four-make, two break ; six-make ; or six-make, 
two break. Switching capacity varies according 
to the life required from the contactor, but can be 
as high as 7A, 400V a.c. Operating coils are 
supplied for 50 c/s a.c. at voltages from 110V to 
500V. Adjustable thermal overload units can be 
supplied which fit to the contactors without 





Contactor mounted in channel section by means of 
spring-loaded clamp 


additional wiring. A contactor without overload 
measures 54mm high by 57mm wide by 91mm 
deep to the back of the channel. The overload 
unit, with reset button, fits below the contactor 
case. It is 68mm wide and increases the depth 
of the assembly to 95 mm. 

[Reply Card No. E772] 


Adjustable Ventilator 


A NEw ventilator developed by Colt Ventila- 
tion, Surbiton, Surrey, has three settings under 
cord control. This ventilator, has a pair of 
centrally disposed hinged flaps along its length 
and when in very hot weather these flaps are 
raised into a vertical position, as shown in the 
illustration, a maximum extraction opening is 
provided. For normal ventilating purposes the 
control cord is loosened to allow the flaps to rest 





Ventilator with central flaps which can be fully or 
partially opened, or lowered to a sealed position 


on stops so that they provide weather protection 
and leave extraction spaces on each side between 
the lower faces of the top plates and the vertical 
inner plates. 

When it is required completely to seal the 
ventilator the control cord is pulled to draw the 
flaps down on to the top edges of the inner 
plates. As with other ventilators made by this 
firm this unit has aerofoil design plates which 
give positive extraction rates from the combined 
effects of stack action and wind. 

[Reply Card No. E773] 
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Hand-Setting Hose Clip 


A WORM-DRIVE hose clip with a wing screw 
allowing it to be moved with the finger and 
thumb has been put into production by Lightning 
Time Savers, Elms Garage (B’ham, Ltd.), 
Birmingham 31; it has particular application 
where space to apply a screwdriver is not avail- 
able, where fitting without any delay may be 
important, or where the operator may not have a 
tool kit, as in domestic service. The cons- 
truction of the clip is clear from the illustration ; 
the nose of the screw is deformed after passing 
through the thrust face of the clamp body, so 





The wing screw hose clip is available in three sizes 
specified by the overall diameter of the hose. Notice 
the manner in which the wing screw is retained 


that the screw can drive the clip open, in contrast 
to some screwdriver-set hose clips ; this facility 
exists only when the hose is in place, as the clamp 
is free to slide along the clip and off the outer end. 
In cases where safeguards against accidental or 
inadvertent loosening of the clip are demanded, 
the wing offers scope for drilling holes for locking 
wire, although this would impair the protective 
cadmium plate. 

The “ Lightning’ clip was designed for high- 
volume production, and it is claimed to cost no 
more than existing slotted-head worm-drive clips. 

[Reply Card No. E781] 


Semi-Flush Panel Meters 


The panel mounting instrument illustrated is 
one of a range announced by Salford Electrical 
Instruments, Ltd., Peel Works, Silk Street, 
Salford, 3, and supplies for all a.c. and d.c. 
measurements of current and voltage. The meters 
are rectangular, with sides of 2in, 24in, 34in and 
5in. Basic types of movement available are : 
moving coil, permanent magnet, for all d.c. 








Moving iron 5A meter for semi-flush panel 
mounting 


purposes ; moving coil, rectifier, for a.c. over a 
wide frequency range ; moving coil, thermo- 
couple, for d.c. and a.c., up to radio frequencies ; 
and moving iron, repulsion, for d.c. and a.c. use. 


Cases are moulded in phenolic material. 
Coloured metal inserts can be supplied to match 
the apparatus with which the instrument is 
associated or for circuit identification. 

The moving coil movement consists of a light- 
alloy former wound with enamelled wire which 
moves in the field of a high flux density permanent 
magnet. The magnets are stable over a wide 
temperature range and will withstand severe 
shock and vibration without loss of flux. Scales 
on all ranges are linear. The addition of a 
copper oxide rectifier to the standard moving coil 
instrument enables it to be used on a.c. over a 
frequency range of 15 c/s to 20 kc/s. This version 
is preferred to a moving iron instrument where a 
linear scale, lower power consumption and wide 
frequency span are required. 

When instruments are required for very high 
frequency a.c. supplies with distorted waveforms, 
the standard moving coil can be provided with a 
self-contained thermocouple. Vacuum thermo- 
couples are used on ranges up to 1A and open 
units for higher ranges. The scale shape of both 
types follows a square law. 

The moving iron movements operate by 
repulsion, with fixed and moving irons in 
low loss nickel iron having negligible hysteresis. 

The movement is air-damped. These instru- 
ments are suitable for d.c. and a.c. measurements 
over a range of 25 to 125c/s. They can be 
calibrated for use at frequencies up to 500 c/s. 
Ammeters with overload scales can be provided 
by modification of the repulsion system. 

All standard moving coil and moving iron 
instruments are capable of withstanding overloads 
of 1000 per cent for very short periods and are 
well able to withstand severe vibration conditions. 
Maximum overloads of rectifier and thermocouple 
instruments are 100 and 50 per cent respectively. 
Knife-edge pointers and mirror scales can be 
provided if required, or special scales marked in 
physical quantities other than volts and amperes 
may be fitted. 

[Reply Card No. E782] 


Lightweight Hoist 


A SIMPLE equipment which can be used for 
hoisting or hauling duties and be carried in a 
normal tool kit has been introduced under the 
trade name “ Autolock Midget’? by Haltrac, 
Ltd., Bourne Works, Weimar Street, London, 





Self-locking hoist with 8 to 1 reduction and 
weighing 141b 


S.W.15. This hoist, to be seen in the accom. 
panying illustration, consists of an assembly of 
aluminium alloy plates with high-tensile plated 
bolts and eight nylon pulley wheels. A 72ft 
length of braided nylon cord carried over the 
pulley wheels gives an 8 to 1 reduction and, it js 
stated, enables loads exceeding 1000 Ib to be 
raised on a straight lift. 

On the hoisting side the cord passes between 
toothed nylon cam members, and to raise a 
load the cord is pulled at an angle to lift a 
hinged cam plate and permit its free passage. 
At the required height the hauling cord is 
carried in towards the vertical position and the 
pivoted cam swings in to lock the cord between 
the teeth, the grip imparted being proportional 
to the load. To lower the load the hoist rope 
is simply pulled out at an angle to release the 
grip of the cams. Lengths of cord giving lifts 
of up to 24ft can be supplied with the hoist, 
which only weighs 14 1b complete. 

[Reply Card No. E783] 


Vapour-Cooled Valves 


Two additions to its range of vapour-cooled 
valves are announced by the English Electric 
Valve Company, Ltd., Chelmsford, Essex. They 
are the 10kW, BY1122 power triode, designed for 
use in the penultimate stages of high power 
transmitters which already use the BY189 in the 
final stages; and the 50kW, BY 194 power triode, 
which as well as being a transmitting valve may 
also be used in r.f. heating applications where 
vapour cooling is advantageous. Vapour-cooled 
valves are suitable for operating conditions where 
heavily dirt-laden air makes filter cleaning 
prohibitive and where water is expensive, 
scarce or otherwise unsuitable. With vapour 
cooling, heat generated by the valve anode boils 
the water at atmospheric pressure in a surround- 
ing tank. The steam given off is then condensed 
and the water returned to the system. In 
transmitter applications there is a reservoir, a 
boiler in which the valve is mounted, and a 
condenser which is often cooled by natural 
convection—the water in some cases being 
circulated by thermosiphon action—thus elimi- 
nating all moving parts. Corrosion is minimised 
by using demineralised or distilled water and 
very little is lost. With additional equipment, 
the waste heat extracted from the condenser can 
be used for building heating, and significant 
savings may result. For certain r.f. heating 
applications where a small quantity of water may 
be run to waste, compact units combining boiler 
and condenser in one tank are available. Most 
of the current air-cooled or water-cooled English 
Electric valves can be produced in vapour-cooled 
form to customers requirements. 

{Reply Card No. E784] 


Launches and Trial Trips 


ELMBANK, cargo ship ; built at Belfast by Harland 
and Wolff, Ltd., for Andrew Weir and Co., Ltd.; 
length between perpendiculars 450ft, breadth moulded 
62ft 6in, depth to upper deck 38ft 6in, two complete 
steel decks, nine watertight compartments, five main 
holds, one 25-ton, two 10-ton, twelve 5-ton and two 
3-ton derricks, fourteen electric winches ;_ three 
175kW diesel-driven generators ; Harland and Wolff 
two-stroke, single-acting, opposed-piston oil engine, 
six-cylinders 620mm bore ‘by 1870mm combined 
stroke, 118 r.p.m. Trial, April 28. 


BRANDON Priory, oil tanker ; built by Hawthorn 
Leslie (Shipbuilders), Ltd., for the Warwick Tanker 
Company, Ltd.; length overall 683ft, breadth 
moulded 86ft, depth moulded 49ft 3in, deadweight 
35,530 tons ; thirty cargo oil tanks, one main cargo 
pump room, three cargo pumps; two stripping 
pumps ; two 600kW turbo-alternators, one 150kW. 
diesel-driven emergency alternator; one set of 
double-reduction geared two-cylinder turbines, 
14,000 service shaft horse-power, 15,500 maximum 
shaft horse-power, steam supplied at 600 1b per square 
inch and 850 deg. Fah. by two Foster Wheeler E.S.D. 
boilers. Trial, May 5 and 6. 
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Training for Industry 


Ways in which the education service 
can co-operate with industry in providing 
increased opportunities for young people to 
train for skilled employment have been 
suggested by Sir David Eccles, Minister of 
Education, in a circular sent to all local 
education authorities last week. Based on 
the advice of the National Advisory Council 
on Education for Industry and Commerce, 
the circular sets out three main contributions 
which local education authorities can make. 
Increasing provision by secondary schools 
of extended courses so that young people 
can stay on to complete a full five-year 
course will, the circular points out, be of 
particular value in the long run because 
of the contribution they can make to the 
quality of trained technical manpower by 
providing a broad basis for further study and 
training through an extended education, 


. including English, and the basic mathematics 


and science which skilled occupations in- 
creasingly require. 

The second suggestion made by Sir David 
Eccles is that in areas where it is not prac- 
ticable for all secondary schools to provide 
extended courses, local education authorities 
should consider the setting up of one year 
full-time preliminary courses in technical 
colleges. The final suggestion made in the 
circular is that technical colleges, in col- 
laboration with both sides of local industry, 
might develop full-time courses of education 
and training covering the theoretical and 
practical work normally carried out in the 
first year of apprenticeship. 

Students taking the integrated courses of 
education and initial apprenticeship training 
will spend a year pursuing their education 
and at the same time acquiring the basic 
skills necessary for the occupation of their 
choice. The development of such courses, 
the Minister considers, should be par- 
ticularly useful to small firms who may find 
it difficult to provide adequate facilities for 
an increasing number of apprentices and 
learners except by taking a share in co- 
operative enterprise. 


Workshops for the Blind 


There are at present sixty-seven work- 
shops for the blind in Great Britain, employ- 
ing about 3600 blind persons. In a statement 
issued by the Ministry of Labour it is 
announced that a Working Party has been 
appointed to review the facilities provided 
in the workshops, and to recommend what 
changes may be needed to enable them to 
fulfil their role efficiently and economically 
under modern conditions. Mr. J. G. 
Stewart, under-secretary of the Ministry of 
Labour, has been appointed {chairman of the 
Working Party and Mr. A. E. Wilson, 
secretary. 

The proposal to set up the Working Party 
was strongly supported by the Blind Person 
Committee of the National Advisory Council 
on the Employment of the Disabled, which 
has pointed out that since 1940 there has 

en great development in the employment 
of the blind in ordinary industry, and that 
the type of blind person coming into the 
workshops has changed. He is often less 
Suited than the pre-war entrant to the 
traditional blind crafts, the Committee states. 


Another point made during the Committee’s 
discussions was that some of the traditional 
crafts are declining in economic importance 
because of competition from new materials 
and techniques, and from abroad. 

The terms of reference of the Working 
Party mention the possibility of combining 
sheltered employment for the blind with 
similar employment for severely disabled 
sighted persons. 


Engineering Production 


The latest statistics published by the 
Board of Trade show that production in 
the engineering and electrical goods indus- 
tries in April, which this year included the 
Easter holiday, has been estimated at 6 per 
cent more than a year earlier. Taking March 
and April together, states the Board of 
Trade, the increase was 13 per cent, about 
the same as in January and February. The 
production of capital goods accounted for 
almost the whole of the increase in the early 
months of this year, manufacturers’ deliveries 
of engineering consumer goods appearing 
to have decreased in the first quarter. 

New orders received, mainly for capital 
goods, indicate that demand is still buoyant 
the statement continues. The volume of 
orders on hand increased again in April and 
at the end of the month they were about the 
same as at the beginning of 1958. 


Ministry of Labour, 1959 


The Ministry of Labour annual report 
for 1959, published last week, records that 
although 1959 started with nearly 621,000 
registered unemployed in Great Britain, the 
highest number recorded since 1947, the 
year was notable as one of rapidly increasing 
industrial activity culminating in November 
with a record total working population 
estimated at 24,385,000, including 23,432,000 
in civil employment. Overtime had risen 
to a very high level, and short-time working 
had fallen by the autumn to one of the 
lowest levels ever reached. The absorption 
of 48,000 more school leavers than in 1958 
presented no widespread difficulty, the report 
states, and the number of young people 
entering skilled occupations increased— 
119,000 compared with 110,000 in 1958—thus 
maintaining a proportion of 21 per cent of 
those going out to work for the first time. 
Employment Exchanges and Youth Employ- 
ment Offices filled 1,883,124 vacancies during 
the year, compared with 1,743,472 in 1958. 

The total of 5,250,000 working days lost 
through disputes was over 50 per cent higher 
than in 1958. This was more than accounted 
for, the report points out, by 3,500,000 
days lost in the national printing dispute. 
There were 2105 stoppages of work, ex- 
cluding very small ones, in the United 
Kingdom compared with 2639 in 1958, 
and these stoppages directly involved about 
522,300 workers together with a further 
123,500 employed in the same establishments, 
who were thrown out of work as a con- 
sequence. 

The commonest subjects of negotiation in 
1959 were increased wages and reduced 
working hours, nearly 4,750,000 wage earners 
having their weekly rates increased, and 
about 357,000 having their normal working 
hours reduced by an average of 14. For well 


over ten years, it is stated in the report, 
there had been no widespread alteration in 
the standard working week, but in 1959 
claims for a shorter working week—usually 
a reduction from forty-four to forty hours 
without loss of pay—were the foremost 
subject of negotiation. There was a slower 
tempo for wage claims during 1959 than in 
previous years, settlements raising the Index 
of Weekly Wage Rates just over | per cent, 
compared with 34 per cent, 53 per cent, and 
7% per cent in the three preceding years. 
Average earnings increased more than wage 
rates, and between October, 1958, and 
October, 1959, the average earnings of 
manual wage earners in all the industries 
covered by the Ministry’s half-yearly inquiry 
increased by 5-1 per cent. 

The annual report, which describes all 
the major activities of the Department, 
states that during 1959 there was a growing 
tendency noticed for firms to plan ahead to 
deal with redundancy problems. Many 
firms tried to avoid discharging employees by 
forward planning of labour requirements, 
by training redundant workers for other 
employment, or transferring them to other 
jobs, and by relying on normal wastage to 
account for some of the redundancies. 
There were indications, the report adds, that 
industry was increasingly conscious of the 
need to improve communication and con- 
sultation, and more use was made of work 
study methods in factories and elsewhere. 


Industrial Growth 
According to a survey published in the 

current issue of the Treasury’s Bulletin for 
Industry, the post-war long-term rate of 
increase in output per head has been a 
little over 2 per cent a year (compound) 
for the economy as a whole and about 3 per 
cent a year for industrial production. Over 
the past five years output per head in indus- 
try has risen on an average by just over 2 per 
cent a year: a slow rise between 1955 and 
1958 being followed by a sharp improvement 
in 1959. Between the fourth quarters of 
1958 and 1959 the rise was 8 per cent. 

These increases in industrial output per 
head are closely linked with increases in 
production which rose from 1954 to 1959 
on average by 2:3 per cent a year and in 
manufacturing industries by 2-7 a year, the 
bulk of the rise taking place in 1955 and 
1959. Gains were widely but not evenly 
spread, the Bulletin points out, with above 
average gains in vehicles, which rose by 31 
per cent, chemical and allied industries 28 per 
cent, engineering and electrical goods 18 per 
cent, and paper, printing and publishing 
17 per cent. Output in the mining and 
quarrying and textile industries fell back 
8 per cent, whilst shipbuilding and marine 
engineering output increased only marginally. 
Gas, electricity and water increased 23 per 
cent—mainly, the Bulletin says, because of 
the rapid rise in electricity generation. The 
output of engineering and electrical goods 
contributed a quarter of the total rise, 
vehicles a fifth and chemicals over a seventh. 

Employment in production industries in 
1959 was, on average, 1-2 per cent higher 
than in 1954, and in manufacturing 1-8 per 
cent higher. Employment rose during 1955, 
levelled off in 1956 and 1957, and fell back 
in 1958. 
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Appointments 


Mr. L. P. Simpson, works manager of Baker 
Perkins, Ltd., has been appointed a director. 

ScoTTisH REGION, BriTIsH RAILWAYS, announces 
that Mr. H. O. Baldwin has been appointed signal 
engineer, Scotland. 


Mr. MATTHEW REID Moork, general sales manager 
of Richard Sutcliffe, Ltd., has been promoted to the 
position of general manager. 


Mr. W. E. DuckKworTH has been appointed head 
of the metallurgy (general) division of the British Iron 
and Steel Research Association. 


RICHARD SutciiFFeE, Ltd., has announced that 
Mr. Fred Smith has been appointed as district 
technical manager for the North of England. 


LONDON MIDLAND REGION, BRITISH RAILWAYS, 
has announced the appointment of Mr. M. C. B. 
Johns, A.M.I.C.E., as assistant district engineer, 
Manchester. 


Mr. C. G. MARTIN, works manager of the Treforest 
ceramics factory of K.L.G. Sparking Plugs, Ltd., has 
been elected chairman of Cardiff and District Pro- 
ductivity Association. 


Mr. S. A. ROBERTS, managing director of the 
B.S.A. tools division, has been appointed a director 
of The Birmingham Small Arms Company, Ltd., the 
parent company of the B.S.A. Group. 


Mr R. WALLER has been appointed mechanical 
maintenance superintendent at Steel, Peech and Tozer, 
a branch of the United Steel Companies, Ltd., in 
succession to Mr. A. Stark who has retired after 
twenty-two years’ service. 


Mr. Omer G. Voss, who recently returned to the 
United States after a period of six years as managing 
director of International Harvester Company of 
Great Britain, Ltd., has been appointed President of 
International Harvester in Canada. 


U.S. INpustries INc. (GREAT BRITAIN), Ltd., has 
announced that Mr. Gail Stifler has been appointed 
sales manager, European operations, of the Clearing 
division of U.S. Industries. He will operate from the 
company’s European office in London. 


ASSOCIATED ELECTRICAL INDusTRIES, Ltd., Elec- 
tronic Apparatus Division, has announced the 
appointment of Dr. J. M. Westhead as manager, 
valve and semiconductor sales department, Lincoln, 
in succession to Mr. F. Baxendale who remains as 
consultant. 


Mr. R. J. CARR has been appointed a director of 
Thyssen Shaft Sinking Company, Ltd., and will be 
responsible for all civil engineering contracts. The 
company has established its civil engineering con- 
tracts office at Wesleigh House, 42, Coombe Road, 
New Malden, Surrey. 


THE UNiTeD STEEL CompPANiEs, Ltd., announces 
that Mr. Andrew Jollie is resigning from his position 
as director and general manager of Steel, Peech and 
Tozer from July 31. Mr. T. S. Kilpatrick, director 
and general manager of Workington Iron and Steel 
Company, is appointed director and general manager 
of Steel, Peech and Tozer from August 1. 


CIBA (A.R.L.), Ltd., announces that it has 
accepted the resignation of Dr. N. A. de Bruyne from 
the position of managing director at the end of 1960. 
He will, however, remain on the board of directors. 
With effect from January 1, 1961, Mr. R. F. G. Lea 
will become deputy chairman of the company, and 
Mr. Lea and Mr. D. A. Hubbard will also become 
joint managing directors with effect from January 1, 
1961. 


C. A. PARSONS AND Co., Ltd., announces that 
Mr. E. C. Rippon, M.I.E.E., formerly chief trans- 
former engineer, has been appointed to assist the 
managing director in matters relating to the organisa- 
tion of design and production throughout the works. 
He has also been appointed as consultant to the 
transformer division of the Company. Mr. Robert 
Bruce, M.I.E.E., A.M.I.Mech.E., has been appointed 
chief transformer engineer. 


THE UNiTeD STEEL COMPANIES, Ltd., states that 
Mr. T. B. Adkins, general manager of the ore mining 
branch for the past thirteen years ; has retired after 
fifty-six years with the company. He has been suc- 
ceeded by Mr. D. R. Ward Jones. Lieut-Colonel 
P. F. Benton Jones, managing director (mining and 
carbonisation) of United Steel, has relinquished the 
position of general manager of United Coke and 
Chemicals Company, Ltd. Mr. A. L. Curtis, opera- 
tions manager of that company, has been appointed 
general manager of United Coke and Chemicals 
Company, Ltd. 


LLoyp’s REGISTER OF SHIPPING announces that 
Mr. P. W. Mason, principal surveyor in Japan, has 
been appointed the Society’s principal surveyor and 
chief representative for the Orient, his area of res- 
ponsibility being extended to include Formosa, the 
Philippine Islands, Singapore and Indonesia. Mr. P. 
Fondeur, who has been on the surveying staff of 
Lloyd’s Register of Shipping at Marseilles since 
December, 1947, and has been senior surveyor for 
Southern France, has now been appointed principal 
surveyor for France. 


THE FAiREY ComPANy, Ltd., states that following 
the retirement of Mr. Richard Fairey, chairman, and 
Mr. E. O. Tips, managing director, new appointments 
have been made to the board of directors of Avions 
Fairey S.A., the Belgian member of the Fairey Group 
of Companies. Mr. Geoffrey W. Hall, F.R.Ae.S., 
chairman of The Fairey Company, Ltd., is now also 
chairman of Avions Fairey. Mr. Arthur Talbott has 
been appointed managing director, and three directors 
from the parent company, Mr. J. C. Macpherson, 
Mr. A. Vines, A.F.R.Ae.S., and Mr. C. C. Vinson, 
complete the Avions Fairey board. 


THE Monp NICKEL Company, Ltd., and its sub- 
sidiary company, HENRY WIGGIN AND Co., Ltd., 
announce the following organisational changes :— 
Mr. G. Archer has relinquished his positions as 
chairman of Mond and Wiggin and has been appointed 
President of Mond and Wiggin; Mr. Ivon A. Bailey 
has been appointed chairman and chief officer of 
Mond and Wiggin ; Dr. L. B. Pfeil has been appointed 
vice-chairman of Mond; Mr. J. O. Hitchcock has 
been appointed managing director of Mond and 
deputy chairman of Wiggin ; Mr. H. W. G. Hignett 
has been appointed managing director of Wiggin. 


THE ROYAL SociETy announces that the Council 
has appointed Dr. D. T. Edmonds, of the Clarendon 
Laboratory, University of Oxford, to a Mackinnon 
Research Studentship from October 1, 1960, to enable 
him to carry out magnetic investigation below 1 deg. 
K. in large magnetic fields at the Clarendon Labora- 
tory, Oxford. The Committee representing the 
Royal Society and the Armourers and Brasiers’ 
Company has appointed Dr. J. H. Brunton, of the 
Laboratory for the Physics and Chemistry of Solids, 
Cavendish Laboratory, Cambridge, to the Armourers 
and Brasiers’ Research Fellowship from October 1, 
1960, to work on deformation characteristics of base 
metals at very high rates of strain at the Laboratory 
for the Physics and Chemistry of Solids, Cavendish 
Laboratory, Cambridge. 


Business Announcements 


Mr. T. W. F. BoLLANb, general manager of the 
Doncaster wire mills of British Ropes, Ltd., has 
retired. 

ScoTTISH REGION, BRITISH RAILWAYS, announces 
that Mr. L. J. M. Knotts, signal engineer, Scotland, 
has retired. 

ELGAR MACHINE TooL Company, Ltd., 172-178, 
Victoria Road, Acton, London, W.3, has been 
appointed the exclusive distributor in the United 
Kingdom for Polak die casting machines. 

BRiTISH INSULATED CALLENDER’S CABLES, Litd., 
has opened a new West London depot at Silverdale 
Road, Hayes, Middlesex, (telephone, Hayes 8241). 
Mr. T. W. Hills is in charge of the new depot. 

Feropo, Ltd., states that its South London Branch 
has moved from Clapham High Street to a new 
building at 114/116, Thornton Road, Thornton 
Heath, Surrey, (telephone, Thornton Heath 2224). 

THE GENERAL ELECTRIC COMPANY, Ltd., announces 
that its applied electronics laboratories at Brown’s 
Lane, Coventry, is to be transferred to the Airport, 
Portsmouth, Hants, (telephone, Portsmouth 62271), 
as from Friday, July 29. 

Limir ENGINEERING Group, Ltd., 64, Essex Road, 
London, N.1, has been appointed sole U.K. agent 
for inherent self-regulating alternators made by 
Messrs. A. van Kaick of Frankfurt. The alternators 
are available for outputs up to SOOkVA. 

THE BENJAMIN ELeEctric, Ltd., Brantwood Road, 
Tottenham, London, N.17, and  BRADLEY’s 
ELECTRICAL INDusTRIES Pty., of Sydney, have 
amalgamated to form a new company in Australia 
entitled The Benjamin-Bradley Electric (Pty.), Ltd., 
offices and works of the new company are situated at 
145, Parramatta Road, Five Dock, Sydney, New South 
Wales. 

CABLE Covers, Ltd., St. Stephen’s House, West- 
minster, London, S.W.1, has announced the formation 


in the United States of America of a_ subsidiary 
company called Ancarite Incorporated of New Jersey, 
and a joint company in Australia called C.C.L. 
(Australia) Pty., Ltd., of Sydney. The companies have 
been formed to consolidate and increase the use of 
British prestressing systems. 


DAviID BROWN CorPORATION, Ltd., announces that 
it has separated the tractor, agricultural machinery 
and automobile sides of its business from the gear, 
foundry and tool operations. A new company, 
David Brown Tractors, Ltd., has taken over the 
undertaking and net assets of the tractor division of 
David Brown Industries, Ltd., and has become the 
parent company of the tractor group. Aston Martin 
Lagonda, Ltd., has taken over the undertaking and 
net assets of the automobile division of David Brown 
Industries, Ltd., and has become the parent company 
of the automobile group. David Brown Industries, 
Ltd., after these changes, is now the principal opera- 
ting company of the gear, foundry and tool divisions, 


Contracts 


WILLIAM Bosy AND ComPANY, Ltd., has been 
awarded a contract valued at £40,000 by Parolle 
Electrical Plant Company, Ltd., for five deaerators 
for Richard Thomas and Baldwin, Ltd.’s Spencer 
Works. 


ELLiotrt BrotHers (LONDON), Ltd., Industrial 
Weighing Division, a member of the Elliott-Auto- 
mation Group, has received an order for automatic 
control equipment for a new zinc smelting plant to be 
erected at Noyelles-Godault in Northern France. 
The order is valued at £90,000. 


TOLEDO WOODHEAD SPRINGS, Ltd., has received a 
contract from the Ford Motor Company to manu- 
facture and deliver to Detroit leaf springs for the 
1961 “* Falcon.”’ Springs will be delivered at the rate 
of only 2000 pairs a week, and delivery will be spread 
over two years from September next. The value of the 
initial order is over £500,000. 


Constructors JoHN Brown, Ltd., has been 
awarded the contract for the construction of a further 
stage of the Scottish Gas Board’s supergrid. The 
contract involves the installation of 46 miles of 
welded steel pipeline in varying sizes up to 12in 
diameter through Ayrshire and Fife. Construction 
has already started and completion is planned for late 
autumn. 


ASSOCIATED ELECTRICAL INDUSTRIES, Ltd., HEAVY 
PLANT Division, has received contracts for rolling- 
mill drives valued at nearly £500,000 and totalling 
14,000 h.p. Motors accounting for half this horse- 
power will be installed in the Stocksbridge (Sheffield) 
works of Samuel Fox and Co., Ltd. The other orders 
are from the Head Wrightson Machine Company, 
Ltd., and the South Durham Steel and Iron Company, 
Ltd. 

FeRRANTI, Ltd., has received from the Central 
Electricity Generating Board an order worth about 
£250,000 for one 400MVA, three-phase, 50c’s, 
380kV/275kV auto transformer for installation at 
Monk Fryston substation. This transformer is for 
one end of the transmission line between Monk 
Fryston and High Marnham which the C.E.GB., 
will up-rate to operate experimentally at 380kV. 
Integral high-speed on-load tap-changing gear will be 
provided. The transformers at each end of the line 
are the largest ordered in Europe. 

BRITISH OxYGEN GAsES, Ltd., has received from 
the Steel Company of Wales, Ltd., a contract to 
build a tonnage oxygen plant at the Margam Works 
which will have a capacity of 566 tons of oxygen a day. 
It is stated to be the first tonnage oxygen plant for 
blast-furnace air enrichment in Western Europe and 
is scheduled to come into operation by January, 1962. 
Costing well over £1,000,000, the plant will enrich by 
4 per cent a total blast volume of 200,000 cubic feet 
of air a minute. Final oxygen content of the en- 
riched blast will thus be 25 per cent. 

MAsSsEY-FERGUSON, Ltd., has received further 
orders for British made tractors and farm implements 
worth £3,250,000 from Industrija Traktora I Masina, 
one of Yugoslavia’s main importing and manu- 
facturing organisations. The terms of the contract 
call for 5900 tractors, to be delivered by the end of 
December, and for implements to the value © 
£600,000. The current order brings the groups 
volume of trade with Yugoslavia to more than 
£18,000,000 since 1955. Massey-Ferguson tractor 
production in the United Kingdom is to be increased 
progressively from the current level of 340 units per 
day to more than 360 per day as from September 1. 
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by Our Continental Editor 





Effluent Purification in Germany 


fs in other Western European countries, the 
provision of an adequate supply of water 
for homes and industry and the prevention of 
pollution by effluents are among the most press- 
ing problems of the German economy. The con- 
sumption of water in the German Federal 
Republic increases approximately at the rate of 
3 per cent per annum under normal circum- 
stances ; last year’s drought, however, caused 
the demand to increase by some 6 per cent as 
well as raising the daily peak demand from 
1-5 times to twice the mean demand. To meet 
the increased strain it will be necessary to step 
up sharply the rate of investment, which is to 
be increased for the next four years by some 
DM1000 million per annum over the present 
annual rate of DM430 million. One of the long- 
term remedies appears to be the establishment 
of a national water grid, a matter which would 
be facilitated by the existence of several long- 
distance water pipelines, such as those from the 
Harz mountains to Bremen and from the Lake 
of Constance to the Stuttgart area. The theor- 
etical basis for such an undertaking exists in the 
hydrographic charts which show the available 
resources for the whole country. A co-operative 
study of all aspects of the hydrological cycle is 
being pursued by Government and other 
agencies. 

In 1957, the Federal Republic (excluding West 
Berlin and Saar) consumed over 27,000,000 cubic 
metres of water per day. Of this total, industry 
consumed 20-9 million cubic metres, half of 
which was surface water from rivers and lakes, 
&c. Public water undertakings supplied 8-26 
million cubic metres, of which 2,000,000 cubic 
metres went to industrial consumers. Most of 
the water distributed by public undertakings is 
ground-water, of which the resources are rather 
limited. The problem of increasing in particular 
the industrial supply therefore hinges largely on 
the better use of surface water, and it is clear 
that the purification of effluents plays an essential 
part in this. 

One of the principal obstacles to reaching an 
overall solution in questions of the country’s 
water economy has hitherto been the division of 
authority among the eleven States, or Lander, 
which make up the Federation, each of which 
had its own water legislation. The ‘‘ Wasser- 
rahmengesetz ’’ (Water Frame Law), which was 
adopted three years ago and came into force in 
March, will, however, provide the basis for 
unifying the existing isolation. Progress will be 
assisted by the fact that since 1957 water policy 
as a whole has been the responsibility of a single 
authority, the Federal Ministry of Atomic Energy 
and Water Economy. It will not be the function 
of the Ministry, under the Frame Law, to interfere 
with the existing work of the Lander ministries, 
water and sewage districts, municipalities, scien- 
tific and fiscal associations, and official and 
private research institutes, but rather to co- 
ordinate the activities of these bodies. 

Some aspects of current German practice in 
effluent treatment are afforded by two papers, 
one by Professor Dr. Ing. habil. F. Pépel of 
Stuttgart Technical University which he presented 
before the Institution of Civil Engineers in 
January, the other by Dr.-Ing. H. Rohde, chief 
engineer of the Ruhrverband, which was 
presented to the Annual Conference of the 


Institute of Sewage Purification at Scarborough, 
on June 23. 


AERATED GRIT CHAMBERS 
In summarising some of the work carried out 


at Stuttgart during recent years, Professor 
Pépel referred to the experiences gained with 
aerated grit chambers, which are found to be 
particularly successful in dealing with very fine 
grit. Experience has shown that the great 
variation in sewage flow makes it impossible to 
retain very fine grit in the conventional longi- 
tudinal grit chambers, with the result that the 
digestible organic matter is mixed to an objec- 
tionable degree with the grit. This may be 
avoided by grit washing and settling in sedimen- 
tation chambers. However, such a procedure 
could be avoided if the variable quantity of 
sewage could be passed through the settling 
tank with a nearly constant velocity of 0-244m 
to 0-305m per second. These contradictory con- 
ditions can be fulfilled in the aerated grit chamber 
developed at Stuttgart during the past ten years. 
It consists, in principle, of a longitudinal sedi- 
mentation chamber with an elliptical cross 
section into one side of which compressed air is 
introduced by means of unchokable diffusers, 
arranged in a hole in the side wall, in order to 
prevent the collection of clogging material. The 
air must be uniformly distributed over the whole 
length of the tank, so that, at any point, the 
sewage will be uniformly rotated with a spiral 
velocity at the periphery of 0-244m to 0-305m 
per second. Since the rotation velocity 
decreases toward the centre of the tank, all 
organic matters will be concentrated in the 
more tranquil zone at the centre. Therefore the 
effluent exit must be in this zone of the settling 
tank. 

The first aerated grit chamber has been built 
for dealing with the sewage of the city of Heil- 
bronn. It retains a greater quantity of fine and 
clean sand than the old longitudinal grit chamber 
of normal construction, which lies next to it 
and is used only in cases of emergency. Further- 
more, the aeration of sewage improves the 
removal of greasy matter in the primary settling 
tank ; and the intensive mixing of raw sewage 
with activated excess sludge or return-water 
from heavily loaded trickling filters helps to 
start biological purification in the primary sedi- 
mentation tank, in which (in the case of Heil- 
bronn) not only the settling but also nearly all 
of the non-settling suspended solids are removed. 


FLOW THROUGH SEDIMENTATION TANKS 


Clifford proved by his systematic research work 
on flow through small and large settling tanks 
that turbulence, short circuiting, and stagnant 
water can be minimised by the creation of eddies, 
localised at the inlet side of the tank. This 
led to the construction of the Clifford inlet, the 
principles of which are used in Germany for 
the construction of many other types. The 
degree of short circuiting and the extent of retar- 
dation can be measured fairly easily by measur- 
ing the concentration of tracers. Experience has 
proved that the kinetic energy of the incoming 
sewage can be dissipated to the desired degree 
by properly designed inlets. However, the 
thermal convection currents will cause unstable 
flow conditions in the tank, even if the tempera- 
ture difference is less than 1 deg. Cent. between 
the incoming water and that contained in the 
tank. Since the thermal convection currents 
can be minimised by decreasing the temperature 
difference between the incoming sewage and the 
water in the tank, both materials should be 
thoroughly mixed in as great a zone as possible 
provided for the production of localised eddies 
at the inlet side. 


OXYGEN CONSUMPTION OF AEROBIC 
MICRO-ORGANISMS 


Both aerobic and anaerobic  micro- 
organisms decompose the organic matter in 
municipal garbage and sewage by extra-cellular 
and intra-cellular enzymes into food for the 
formation of new cells, and waste products which 
are excreted back into the liquid surrounding the 
bacteria. Aerobic decomposition of organic 
matter results in a greater production of proto- 
plasma and energy than the anaerobic process, 
which, however, produces more waste products 
than the other. The intensity of decomposition 
and the multiplication rate of the micro-organ- 
isms depend largely upon the original number 
and the environmental conditions. For their 
decomposition process the aerobic bacteria 
require oxygen, the quantity of which is deter- 
mined by the number and activity of the bacteria 
or the weight of the activated solids, as well as 
by the quantity and quality of the organic 
impurities to be decomposed by them. It has 
been found by experiments that the activated 
solids surrounded by water without decom- 
posable matter consume the basic rate of oxygen. 
As soon as they come into contact with decom- 
posable matter, the oxygen consumption increases 
to the total rate, which gradually decreases 
again to the basic rate. The difference between 
the total and basic rates is the decomposition 
rate which is directly proportional to the chemical 
or biochemical oxygen demand (B.O.D.) of the 
sewage. 

The magnitudes of the parameters involved 
depend upon the composition of the sewage to 
be purified, and a large number of tests have 
been carried out with the sewage of the cities of 
Baden-Baden and Stuttgart, in order to deter- 
mine them. 


DECOMPOSITION RATE OF ORGANIC MATTER 
BY ACTIVATED SLUDGE 


The biological destruction of organic matter 
in the waste waters of the cities of Baden-Baden, 
Heilbronn, Stuttgart, and Wuppertal have been 
measured under various conditions in inter- 
mittently and continuously operated test plants. 
The results proved that the activated solids in a 
mixture of sewage and activated sludge remove, 
even during very long aeration with sufficient 
oxygen, only 88-95 per cent of the original 
five-day B.O.D. or 50-70 per cent of the original 
KMn0O,-consumption. The small remainder of 
5-12 per cent five-day B.O.D. and 30-50 per 
cent KMnO,-consumption, respectively, is inde- 
composable. The ratio of the decomposable 
residue in the mixed liquor after t hours’ aera- 
tion (S,-S.) to the total quantity of decom- 
posable matter (S,—S,) can be considered as 
the progress of decomposition and distinguished 
by the equation : 

St—Se : 
-s, = 10— ft 

This equation shows that the progress of the 
aerobic destruction of the decomposable matter 
in the mixed liquor is determined largely by its 
content of activated solids f, and a flocculation 
value y, the magnitude of which depends on the 
composition of the sewage. Its value has been 
found for the sewages of four cities as shown 
below : 


City _ Value of (y) 
Stuttgart oe ce oe ee 6ee)6oe «64 litres/gramme/day 
Baden-Baden BS 0-7 litres/gramme/day 


4 
a ee 7 
Wuppertal-Buchenhofen : 
Pure domestic sewage .. .. .. 1°1 litres/gramme/day 
Including industrial waste .. .. 0°35 litres/gramme/day 
Heilbronn Re Gia’ tay, se 1-2 litres/gramme/day 


DECOMPOSITION ON ROTATING CONTACT BEDS 
Contact beds developed originally by 


Travis and Buswell have been used with varying 
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success in America and Germany for the bio- 
logical purification of sewage. Since the old 
contact beds always involved greater operational 
costs for the removal of five-day B.O.D. than 
the other purification processes the method 
appeared to be obsolete. If, however, slowly 
rotating discs, made from very light non- 
cortodible and indecomposable material, are 
partly submerged in sewage flowing through a 
trough, the discs will quickly be covered with a 
film of biological slimes, which adsorb the 
organic matter during their passage through the 
sewage and decompose the adsorbed matter on 
its way through the air. During this time the 
very thin water film surrounding the activated 
solids in the slimes is immediately saturated 
with oxygen, which can be utilised by the 
bacteria. 

The results obtained with a test plant at 
Heilbronn have been very promising. Another 
one, with four different depths of submergence, 
was in operation at the Stuttgart-Miihlhausen 
sewage disposal plant for eighteen months. 
Later on this quadruplex test plant was altered 
into one four-stage test plant with the greatest 
possible submergence. The rotating contact 
discs are stated to be an important improvement 
upon the old rotating contact drum, and are 
suitable for full and partial biological treatment, 
require very little attention and service, are able 
to deal with peak loads of sewage and organic 
matter without getting out of balance, require 
less loss of head than trickling filters, and very 
little energy for the removal of one weight unit 
of five-day B.O.D. The plant produces a second- 
ary sludge, which is in quantity and quality com- 
parable with activated excess sludge. The 
fairly big flocs have a settling velocity of 2-45m 
to 3-65m per hour, and can easily be thickened 
to a sludge with a solids-concentration of 
4 per cent. 


AEROBIC BACTERIAL OxYGEN CONSUMPTION 
AND DECOMPOSITION CAPACITY 


A great number of tests on the biological 
removal of various kinds of organic matter 
prove that their decomposable part, expressed 
as B.O.D. or KMnO,-consumption, is destroyed 
by the aerobic bacteria at rates which can be 
calculated by means of equations for the first- 
order reactions. Furthermore, it can be proved 
that the exponent in these equations is a function 
of the quantity of the active suspended solids 
engaged in the decomposition of the organic 
matter. Therefore it can be expected that each 
micro-organism has a _ certain decomposing 
capacity which is limited by its own composition 
and environmental conditions, given by the 
chemical composition temperature, pressure, &c., 
of the sewage to be treated. All these influences 
are taken into consideration by the flocculation 
value y. This conclusion is also confirmed by 
the results of the oxygenation tests. Because of 
the great importance of the quantity of the 
bacteria engaged in the decomposition of the 
organic matter, efforts have been made to 
examine their distribution in the sewage and 
refuse with the fluorescence microscope. Pro- 
fessor Pépel found that even in raw sewage 
nearly all living bacteria are concentrated on the 
surface of the putrescible organic matter. The 
activated sludge flocs are completely covered 
with a layer of living bacteria. The liquid sur- 
rounding the flocs contains very few living 
Organisms. It appears that bacteria prefer 
those places where they are constantly supplied 
with sufficient food and oxygen and where they 
can excrete the waste products into the surround- 
ing water. The interior of the flocs seems not 
to be as densely populated with living bacteria 
as the surface. 


Two-STAGE BIOLOGICAL SEWAGE TREATMENT 


In his paper before the Institute of 
Sewage Purification Dr.-Ing. H. Rohde gave 
details of the two-stage biological treatment of 
sewage. Although it was not very often em- 
ployed, this method offered many advantages 


in the case of effluents containing a large propor- 
tion of trade wastes, and in certain such cases 
had proved to be the only method capable of 
overcoming the difficulties encountered. 

Two-stage trickling filter plants are scarcely 
used in Germany. In those cases where they are, 
the two filters together correspond to a single 
filter with a depth nearly equalling the sum of the 
filter-depths of the two. Although dearer to 
build and operate, two-stage filters offer better 
natural aeration. Trickling filters are usually 
much deeper in Germany than in England or the 
U.S.A., often twice as deep, especially in single- 
stage plants where filter depths of 11ft to 13ft 
are quite common. The deeper a trickling filter, 
the more important good aeration of its contents 
becomes. For this reason much stress is put on 
the importance of good natural aeration from 
floor and surface. Trickling filters used in two- 
stage biological plants are shallower than those 
used in single-stage plants, depths of 6ft to 8ft 
instead of 13ft being commonly used. 

The opinion expressed by some authors that 
trickling filters—as compared with activated 
sludge plants—have a greater resistance to 
shocks caused by harmful trade wastes, is not 
borne out by practical experience. Harmful 
substances in sewage detrimental to biological 
life have the same effect on the micro-organisms 
whether they live on filter media or in activated 
sludge flocs. Since trickling filters are not so 
flexible in operation as activated sludge plants, 
it is often desirable to use a combination of the 
two processes. Especially in the highly indus- 
trialised Ruhr area, with sewage containing a 
large proportion of trade wastes, the application 
of such a combination using the activated sludge 
process as the first stage and trickling filters as 
the second stage has proved to be highly satis- 
factory. The activated sludge process is preferred 
in those cases where the sewage quality gives 
rise to the fear that sludge may be deposited in 
the filters and that clogging of the filter material 
may occur, as these effects do not happen in the 
activated sludge process. 

Interference caused by sudden discharges of 
harmful trade wastes is more difficult to elimin- 
ate in trickling filter plants than in the activated 
sludge process, for it takes only a tew days to 
renew the activity of the biological mass in an 
activated sludge plant, whereas the cleaning of 
filter material and renewal of filter activity takes 
much more time and costs more money. 

The activated sludge process is very suitable 
for use in two-stage processes, for it is possible 
to use twice over the activity of the biological 
flocs. Also, it is much easier to adapt the 
activated sludge process to the constantly chang- 
ing operational requirements by changing the 
sludge content in the aeration tanks, the amount 
of return sludge, the intensity of aeration, &c. 
Especially when trickling filters are used as the 
first stage, efficient pretreatment is necessary, 
otherwise clogging of filter media may occur. 
The settling tanks are of such dimensions that 
the detention period is not less than one hour. 

With the activated sludge process as the first 
stage, pretreatment in preliminary settling tanks 
to give a detention period of fifteen minutes to 
forty-five minutes is regarded as quite sufficient. 
In general, there is no tendency to do away with 
preliminary settling tanks for they act as a 
buffer against shock loads due to trade wastes. 
Moreover, the B.O.D. due to organic matter 
not removed in the preliminary settling tanks 
must be removed in the aeration tank, generally 
at a higher cost. The higher the biological load- 
ing and the higher the settleable solid content 
of the crude sewage, the more advantageous is 
such pretreatment and the longer should be the 
detention time in the preliminary settling tanks. 

The design and equipment of aeration tanks 
used in two-stage biological plants do not differ 
from the design and equipment of single-stage 
aeration tanks. As the aeration time is shorter, 
it is important to have a highly efficient means of 
oxygenation so as to bring the air as closely as 
possible into contact with the biological flocs. 


It is necessary to avoid agglomerations and 
deposits of activated sludge within an aeration 
tank by giving the tank a hydraulically efficient 
form, with good velocities over the whole of the 
cross section and the creation of strong turbulence 
within the tank. This is also important because 
the rules for good oxygenation are the same as 
those for the supply of flocs with organic matter 
from the sewage by diffusion. In practice it has 
been found that the deeper the acrators the 
narrower the aeration zone can be made, and the 
shallower the aerators, the wider this zone must 
be made. In the “Inka” low-head aeration 
system the depth of the aerators is about 2ft 7in, 
but the aerators cover half the width of the 
aeration tank. 

Experiences of the Ruhrverband (Ruhr River 
Association) have shown the following to give 
good results : 


Depth of aerators Width of aeration zone 
(feet) (Percentage of aeration 
tank width) 
© des Ged pee nie 
D sks. Sve aad “oon ee 
MAD nis: ases eee ASS 30-35 
ia mo. wae 


In order to have favourable hydraulic con- 
ditions over the whole cross section of the 
aeration tank and to avoid sludge deposits, it is 
essential to give the tanks an appropriate form, 
such as will encourage the formation of strong 
turbulence and adequate water velocities both 
at the surface and, above all, at the bottom ; it 
is possible to improve hydraulic conditions by 
using straight or curved baffles within the tanks. 
In spiral-flow aeration tanks the need for baffle 
walls increases as the depth of the aerators is 
reduced. When surface aerators are used, 
curved baffle plates on the opposite side of the 
aeration tank to the aerators help to avoid 
sludge deposits in the tank. 

In double aeration tanks a good distribution 
of the air and mixing with the sewage is secured 
when the two tanks are separated by a vertical 
baffle and when they are equipped with separate 
aerators. Experiments carried out by the Ruhr 
River Association have shown that, contrary to 
earlier ideas, it is not necessary to fit spiral- 
flow tanks with vertical baffle cross walls, as the 
speed of oxygenation of the core is nearly the 
same as Over the remainder of the body of water. 
Natural oxygenation from the agitated water 
surface is not of great importance ; oxygenation 
takes place mainly in the ‘‘ oxygenation zone,” 
i.e. in that part of the tank which is filled with 
rising air bubbles. The efficiency of oxygenation 
increases as the total area of the monomolecular 
boundary surfaces formed withia the aeration 
zone during unit time is increased compared 
with the water surface outside of this zone. 

The manner of aeration is of great importance 
for the technical and economic efficiency of an 
aeration tank. In addition to aeration with fine 
bubbles, German practice employs both medium 
and large size bubbles, together with mechanical 
aeration by means of brushes and rotating bars. 
Most of the medium and large size aeration tanks 
are of the spiral-flow type. Only the small 
plants use ridge-and-furrow tanks, these being 
provided as a rule with perforated pipes made of 
synthetic materials with openings 0-06in to 0-12in 
wide for the transmission of the air. In spiral- 
flow tanks, where aeration is accomplished by 
the use of diffuser tubes (fine bubbles) or perfor- 
ated pipes (medium size bubbles), the aerators 
are arranged vertically in a longitudinal direction 
in the form of a broad aeration band. With 
medium size bubble aeration, air utilisation is not 
so good as with fine bubbles. According to 
investigations carried out by the Ruhr River 
Association, it is necessary to increase the amount 
of air by 50 to 100 per cent when perforated pipes 
are used instead of filtrous material in order to 
supply the activated sludge flocs with the same 
amount of oxygen. Nevertheless, in many cases 
it is profitable to use medium size bubble aera- 
tion if there is a possiblity of the clogging of 
filter material. 

Systematic investigations of the two-stage 
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trickling filter process have not been carried out 
in Germany, at least in the last decade. In the 
field of activated sludge, Dr. Lindner of the 
Niersverband has made thorough studies of the 
two-stage activated sludge process and has con- 
cluded that this is superior to a single-stage 
process. : 

In the first stage, partial biological treatment 
is achieved by flocculation and adsorption during 
an aeration period of from twenty minutes to 
sixty minutes. Sludge is loaded in this stage to 
such a degree that its adsorption power is entirely 
exhausted. It is necessary, therefore, to remove 
this sludge from the first-stage system quickly 
and replace it by the regenerated and biologically 
active excess sludge from the second stage, in 
order to renew the adsorption capacity of the 
first stage. Of course, in the first stage there 
takes place simultaneously, within certain limits, 
some biological oxidation, but the detention 
time of the activated sludge is too short for its 
regeneration. 

By using two stages the aeration time as a 
whole can be reduced, as compared with a single- 
stage system, for the same reduction ia B.O.D. 
of the sewage which is being treated, for it is not 
necessary to regenerate the whole of the activated 
sludge. There is always some highly active 
sludge available in the second stage, which is 
not endangered by harmful discharges of trade 
waste as these are caught up in the first stage 
and do not pass into the second stage. Further- 
more, the purifying capacity of the second-stage 
excess sludge is used up in the first stage whilst 
the sludge settled in the secondary settling 
tank of the first stage contains less water, which 
is advantageous for sludge treatment. Sewage 
treatment plants operated on the two-stage 
principle have been found to work satisfactorily 
with loadings up to 0-3l1b five-day B.O.D. 
(filtered) per cubic foot of aeration tank capacity 
per day. This figure refers to the entire 
aeration time and entire aeration capacity in 
both stages. 

According to the investigations of Dr. Lindner, 
the air requirements per gallon of sewage 
treated for activated sludge plants operated on 
the two-stage principle were : 


Air Requirements of Two-Stage Biological Process 
allons of air per gallon of sewage 


Stage I Stage Il 
. 3°3 


Total 
1-4 . 


Full treatment. . 4:7 


(90 per cent five-day 
B.O.D. removal) 
Partial treatment .. 0-7 as 2-2 oe 2°9 

(75 per cent five-day 

B.O.D. removal) 

The power required for aeration, returning 
sludge, &c., for full biological treatment with 
102 minutes aeration (thirty-two minutes in the 
first stage and seventy minutes in the second 
stage) was 455kWh per 1,000,000 gallons of 
sewage treated, 0-31kWh per pound of B.O.D. 
removed (filtered), or 0-2kWh per pound of 
B.O.D. removed (unfiltered). When the plant 
was giving partial treatment (75 per cent B.O.D. 
removal) these figures were reduced to 300kWh 
per 1,000,000 gallons of sewage treated, 0-17kWh 
per pound of B.O.D. removed (filtered), or 
0-136kWh per pound of B.O.D. removed 
(unfiltered). 

Sludge production, expressed as pounds of 
organic matter per cubic foot of aeration tank 
Capacity per day or as pounds B.O.D. removed, 
was much less when the activated sludge plant 
was operated on the two-stage principle than 
on the standard single-stage principle. This 
leads to further savings in the capacity provided 
for sludge digestion and in the size of sludge 
drying equipment required. 

The sewage treatment works at Diilken and 
Nette, of the Niersverband, may be cited as 
examples of two-stage activated sludge plants. 

At Diilken, three purification steps of the two- 
Stage activated sludge plant, namely, the secondary 
Settling tank of the first stage, the aeration tank 
and the secondary settling tank of the second 
Stage, are united in one structure through which 
the sewage flows radially. The aeration tank of 
the first stage is rectangular in form and is 
Situated outside of this circular structure. 

In the annular second-stage aeration tank the 
porous tube aerators are arranged in a ring 
round the circumference at the water surface and 
are directed toward the centre, i.e. toward the 
sewage inlet side. The foam formed during 
aeration is carried by the spiral flow of sewage 


in the aeration tank under the sewage inlet 
channel which has a perforated bottom, and 
is there destroyed by the water jets from above. 
At the outer circumference of the annular second- 
stage aeration tank the aerated sewage passes 
into another annular tank used as the secondary 
settling tank of the second stage. This settling 
tank is a vertical flow tank, the vertical flow 
being achieved by arranging inclined straight 
baffle walls within the tank. These baffle walls 
are inclined 4:1 in order to cause a steady 
decrease in the velocity of the sewage by increas- 
ing the flow-through section. The dimensions of 
this vertical-flow secondary settling tank are not 
based on the detention period but on limiting 
flow-through velocities. These are 24ft per hour, 
20ft per hour and 12ft per hour respectively, in 
the three main sections. With these velocities 
the floating sludge does not rise in general 
above the lower edge of the inclined baffle wall. 
The Niersverband claims that, using this basis of 
design, a saving in construction cost of 20 per 
cent can be made. 

The rectangular combined tanks on the Nette 
sewage treatment works are a further example of 
this kind of construction. This plant was built 
by the Niersverband as a two-stage activated 
sludge plant. 

In Germany there are quite a number of two- 
stage biological plants in operation which make 
use of both trickling filters and the activated 
sludge process. This type of plant offers many 
advantages when the sewage contains much trade 
waste. Plants with activated sludge as the first 
stage are so arranged that this part of the plant 
can be run as a chemical precipitation plant if 
it is found that it is not possible to operate it as 
an activated sludge plant because of the character 
of the sewage. 

In Hamburg-West, Heilbronn and Neviges, 
trickling filters are used as the first stage and an 
activated sludge plant as the second stage. 
Professor Pépel of Stuttgart and Dr. Daser of 
Heilbronn have reported on the design and 
operation of the Heilbronn works. They men- 
tioned that this type of plant was decided upon 
because of its greater economy both in construc- 
tion and operation costs. The B.O.D. of the 
sewage treated is 350 p.p.m. The dry weather 
flow is 59-4 m.g.d. from 400,000 inhabitants and 
200,000 population equivalents of trade wastes. 
They gave the following operation data : 

1. Trickling filters as the first stage : 

Surface loading, 3310 gallons per square yard 
of filter surface. 

Filter loading, 3-6lb to 5-6lb B.O.D. per 
cubic yard per day. 

B.O.D. removed, 1-7 1b to 2-9 1b B.O.D. per 
cubic yard per day. 

2. Activated sludge plant as the second stage : 

Aeration tank loading, 180 gallons sewage per 
cubic foot tank capacity per day. 

Aeration tank loading, 52 1b to 80 lb B.O.D. 
per 1000 gallons tank capacity per day. 

B.O.D. removed, 41 lb to 60lb B.O.D. per 
1000 gallons tank capacity per day. 

The power consumption for the aeration 
tanks (second stage) is 680kWh per day. The 
B.O.D. removed in the trickling filters (first 
stage) is 9900 lb B.O.D. per day, with a power 
consumption of 0-16kWh per pound of B.O.D. 
removed. Owing to further biological purifica- 
tion taking place in the secondary settling tanks, 
the B.O.D. removed by the activated sludge 
plant is 8360lb B.O.D. per day with a power 
consumption of 0-08kWh per pound of B.O.D. 
removed. 


In the Ruhr area there are several two-stage 
biological sewage treatment plants, i.e. at 
Gevelsburg, Arnsberg and Essen, where the 
activated sludge process is used as the first stage 
and trickling filters as the second stage. In 
southern Germany, at Pforzheim, a similar plant 
is in Operation. 

At the sewage treatment works at Gevelsburg, 
to which 70,000 inhabitants are connected, the 
dry weather flow is 4-28 m.g.d., the detention 
period in the preliminary settling tanks is thirty 
minutes, and the aeration period (fine bubbles) 
is about one hour. During the day-time 0-48 
cubic foot of air is used per gallon of sewage 
treated. The second stage consists of two open 
high-rate trickling filters, each containing 
24,350 cubic yards of medium, the filter depth 
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being 9ft 10in. The filter medium consists of 
volcaneous material of 1-6in to 3-2in size. The 
overall removal of B.O.D. always exceeds 90 
per cent, the proportion removed in the first 
stage being 60 to 70 per cent. 

The sewage treatment plant at Essen-Werden, 
which was built to treat a dry weather flow of 
6:66 m.g.d., is of a similar design. The main 
parts are coarse and fine racks, horizontal-flow 
shallow grit chambers, two vertical-flow settling 
basins of the Dortmund type with hopper 
bottoms, mixing chamber (provision is made for 
adding chemicals, i.e. ferrous sulphate solution 
or lime or both in case of need, mixing being 
done by compressed air), high-rate activated 
sludge plant as first stage (two  spiral-flow 
aeration tanks with broad band aeration through 
diffuser tubes having pores of 190. to 280.), 
circular basin as secondary settling tank of the 
first stage with multiple overflow weirs, trickling 
filter and high-water pumping station, closed 
artificially aerated high-rate trickling filter as 
second stage, and circular settling tank as 
secondary settling tank of the second stage. 
In this sewage treatment plant of the Ruhr River 
Association the removal of B.O.D. exeeds 
90 per cent, that removed in the first stage 
reaching 70 per cent. 


Hoist Crab 


A hoist stated to be of specially low construc- 
tion height is being produced by Lauf-Bungert 
and Winnesberg K. G., Miilheim (Ruhr)-Speldorf. 
The crab, which is shown in the accompanying 
illustration, is made in a range of seven sizes from 














Hoist crab 


one to ten tonnes capacity. Safety is insured by 
a load-operated brake. The minimum height 
measured from the inside of the raised hook to 
highest point of the crab is 350mm for the smallest 
and 645mm for the largest size. The distance from 
the inside of the raised hook to the underside of the 
supporting I-joist varies from 150mm to 290mm. 


European Congress of Chemical 
Engineering and Achema Congress, 
1961 


The European Congress of Chemical Engin- 
eering, 1961, which will take place from June 
9 to 17, 1961, in Frankfurt am Main in conjunc- 
tion with the Achema Congress, 1961, will 
include the following congresses and meetings : 
the Achema, 1961 ; Thirteenth Exhibition and 
Congress of Chemical Engineering organised by 
Dechema ; the Special Meeting and Lectures, 
1961, of the Gesellschaft Deutscher Chemiker, 
the Annual Meeting, 1961, of the Dechema 
Deutche Gesellschaft fiir Chemisches Appa- 
ratewesen, the Annual Meeting, 1961, of the 
Isotopen-Studiengesellschaft as well as_ the 
Symposium on “The physical and chemical 
durability of structural materials in the chemical 
industry” being the fifteenth Meeting of the 
European Federation of Corrosion. Full infor- 
mation may be obtained from Dechema Deutsche 
Gesellschaft for Chemisches Apparatewesen 
E. V., Dechema-Haus, Frankfurt (main), Rhein- 
gau-Allee 25. 
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New Methods of Electric Power 
Generation 


No. I 


The Central Research and Development Laboratories of the Westinghouse 
Electric Corporation are currently engaged in the investigation of four unusual 
methods of electric power generation, employing fuel cell, thermoelectric, therm- 
ionic and magnetohydrodynamic generating principles, respectively. While none 
of these methods has so far reached large-scale application in central power 
stations, they already are finding important uses in special fields, such as portable 
power generators for the armed forces and electrical energy sources for missiles 
and other space vehicles. Since all four of these unconventional generating tech- 
niques produce direct current, their further development necessarily requires 
suitable methods of conversion to alternating current. 


T= are to-day many methods of generating 
electric power. But they all have one thing 
in common: they tap some form of stored 
energy—coal, oil, natural gas, uranium or other 
sources—and convert it through one or more 
energy transformations into electricity. If 
electricity is generated by a hydro-electric plant, 
the stored energy in the water is converted to 
mechanical energy by a turbine and thence to 
electrical energy by an electric generator con- 
nected to the turbine shaft. In a steam power 
plant stored energy in the fuel is converted to 
heat energy in the boiler, to mechanical energy 
by a steam turbine and to electrical energy by an 
electric generator. Now, if electricity is gener- 
ated by a thermoelectric plant, the heat energy 
in the fuel is converted directly into the motion 
of electric charges, yielding electrical energy 
without going through the intermediate process 
of first producing mechanical action. In general, 
the longer the path chosen in converting stored 
energy into electricity, the more inefficient and 
costly the process. Each transition from one 
form of energy into another is a step that is 
always less than 100 per cent efficient. Much 
current research effort, therefore, is directed 
toward more direct conversion systems with 
their lack of mechanical components and their 
inherent simplicity, reliability and high efficiency. 
Four of these schemes have been under par- 
ticularly intense investigation at the central 
research and development laboratories of the 
Westinghouse Electric Corporation, at Churchill 
Borough, near Pittsburgh, Pennsylvania. They 
are fuel cells, thermoelectricity, thermionic 
conversion and magnetohydrodynamics. While 
Westinghouse refers to them as new methods, 
none of them really is new in principle. The 
concept of the fuel cell—the most direct means of 
generating electric power—dates back to Sir 
Humphrey Davy in 1802 ; the first weak electric 
currents generated by thermoelectricity were 
observed by Seebeck in 1821 ; the basic pheno- 
menon involved in thermionic power generation 
dates from 1878; and the idea underlying 
magnetohydrodynamics goes back to 1831. As 
is well known, these four methods are not the 
only means of generating electricity by direct 
means. But, based on present knowledge, these 
four methods are certainly among the most 
promising, and have been developed to the 
state where they appear to hold real promise as 
power sources for the future. 

The application of these four new methods of 
power generation will require high-temperature 
heat sources and d.c. to a.c. conversion tech- 
niques. The major problem in direct conversion 
appears to be that of the right kind of materials 
to operate at the elevated temperatures which 


characterise these systems. Fuel cells are required 
to operate at temperatures up to 1800 deg. Fah. 
Westinghouse has demonstrated a working 
laboratory model of such a cell; it is not 
known when, if ever, a central power station can 
be built on this basis. Thermoelectric gener- 
ators of the design wanted for large-scale power 
generation will operate at about 2000 deg. Fah. 
Westinghouse has not built this generator yet ; 
it requires thermoelectric materials higher in 
efficiency than those available to-day and 
capable of retaining their performance at 2000 
deg. Fah. But Westinghouse believes that it is 
on its way toward a medium-scale plant that 
has a proper place and function in a utility 
system. Thus, the thermoelectric art is the most 
advanced of all the new methods of power 
generation. 

The thermionic generators involve severe 
materials problems. The temperature at which 
they operate is about 3500 deg. Fah. With the 
state of the art to-day, to generate 1OOMW 
would require a cathode operating at this tem- 
perature and extending over an area of about 
10,000 square feet. Adding the complication 
that this cathode would have to operate in a 
high vacuum over its entire area, it is possible 
to appreciate the magnitude of the technical 
problems of thermionic conversion. Finally, the 
temperature is advanced to 5000 deg. Fah. 
when operating a magnetohydrodynamic gener- 
ator. A 1OOMW MHD generator would have 
to maintain this temperature in a space perhaps 
3ft by 3ft in cross section and 60ft long. Inside 
this space, gas will be moving at about three 
times the speed of sound. At present, there is 
no way of containing this white-hot hurricane 
and having it operate over a period of years 
without breaking down. 

Turning now to areas of power generation 
quite apart from electric utility systems, it is 
here that the unique characteristics of the above 
direct conversion systems really come into their 
own. Most of these applications are of prime 
and immediate interest to the military and are 
especially pertinent for space travel. Westing- 
house has built thermoelectric generators for the 
U.S. Air Force which could power electronic 
installations in isolated areas of the world. The 
company has a contract to build a lightweight 
portable 500W back-pack for military personnel. 
This is a logical use for thermoelectric, thermi- 
onic or fuel cell generators because conventional 
units are noisy and may disclose communications 
outposts to the enemy. Westinghouse is also 
completing a 5kW thermoelectric generator 
intended to be the small-scale prototype of a 
shipboard installation for the U.S. Navy, and 
the company’s final goal in this programme is a 


IMW power plant. Because of their high. 
temperature operation, thermionic generators 
are especially attractive for space applications, 
where the extreme heat of a nuclear source or 
of the sun could be made available as a source 
of heat. One of the problems is that of getting 
rid of heat in space, because thermionic and 
thermoelectric generators must maintain a tem- 
perature difference in order to function. In 
space, the only way of doing this is through 
heat radiation and fuel cells, which do not need 
this temperature differential, may therefore be 
better. Their small size, light weight, inherent 
long life, ruggedness and lack of moving parts 
make all three of these new power generation 
methods suitable for providing the electrical 
energy one must carry into space. 

Unlike these three methods, MHD generators 
seem destined for large power applications, and 
Westinghouse is interested in them for that 
reason. But they are interested for another 
reason, too. By reversing the energy conversion 
process in an MHD generator, it is possible to 
change electrical energy into the increased 
energy of motion of a plasma, obtaining an 
MHD propulsion system—an engine that con- 
ceivably can drive the space ship of the future. 


FuEL CELL GENERATORS 


A fuel cell is an electrochemical device which 
converts the “free energy’? of a chemical 
reaction directly to electrical energy. In contrast 
to conventional batteries, it consumes a low-cost 
fuel and an oxidant which are continuously fed 
into the system. The operating principle of a 
fuel cell is illustrated in Fig. 1, which shows an 
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Fig. 1—Operating principle of a fuel cell in its 
simplest form 


oxygen concentration cell. It consists of an 
electrolyte which conducts an electric charge in 
the form of oxygen ions but is an insulator to 
electrons. The electrolyte is sandwiched between 
two electrodes. A voltage is created across the 
electrode-electrolyte sandwich when the oxygen 
is at different concentrations at the two electrodes. 
In operation an oxygen molecule moves through 
the porous cathode to the junction with the 
electrolyte where it picks up four electrons, 
forming separate oxygen ions. These migrate 
into the electrolyte and leave a positive charge 
on the cathode. The ions move through the 
electrolyte to the porous anode where they 
release their electrons and combine again to 
form an oxygen molecule. The anode receiving 
the released electrons becomes negatively charged. 
The oxygen continues into the chamber where it 
combines with a fuel or is exhausted from the 
system. If the two electrodes are connected to 
a load in an external circuit, a current will flow 
through the load. As long as there exists at the 
anode a vacuum or a fuel to react with the 
oxygen, there is ajdifference in oxygen concen- 
tration between the two electrodes, and a current 
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will continue to flow in the circuit. Although 
fuel cells that illustrate this simplified principle 
are in early stages of laboratory research at 
present, most fuel cells involve more compli- 
cated electrode reactions and are more restricted 
in the fuels they can use. 

The following table lists some of the many 


Varieties of Fuel Cell 


——— 





| Operating 





Esti- 
Tempera- mated 
ture kW/ft® 
Fuel Electrolyte deg. Cent | (cell only) 
Hydrogen and oxy-| Aqueous alkaline 200-240 2-4 


gen 50 atmospheres 





Hydrogen and oxy- Solid ion exchange | Ambient 3-1-5 

















gen membrane to 50 
1 atmosphere 
Hydrogen and air} Aqueous alkaline 50-80 0-2-1 
1-5 atmospheres 
Hydrogen and air} Aqueous chemical | Ambient 0-2-2 
intermediates to 80 
Carbonaceous _ | (redox) 
materials and air| 1 atmosphere 
Carbonaceous Molten salt 500-850 1-4 


gases 1 atmosphere 

















different fuel cells being developed in labora- 
tories throughout the world to-day. As the 
table shows, they vary in the nature of the cell 
reaction, the electrolyte, the temperature of 
operation and the direct or indirect use of the 
cell reactants. All fuel cells operating below 
250 deg. Cent. can only use hydrogen or other 
special fuels. In addition, all are subject to 
critical catalyst problems since a catalyst is 
required at the electrodes to accelerate the elec- 
trode reactions. The low-temperature cells use 
either aqueous or ion exchange membrane 
electrolytes and may be pressurised to obtain 
better efficiencies. Hydrogen-oxygen cells have 
the best operating characteristics of all these 
low-temperature cells at present. However, 
hydrogen is a high-cost fuel. One possibility of 
improving the economics of present fuel cells is 
to find a cheaper source of hydrogen. This can 
be done by improvements in methods of pro- 
duction of hydrogen by reaction of water with 
fossil fuels or perhaps photolytic dissociation of 
water using solar energy. An alternative solution 
is to design fuel cells to use the cheapest available 
fuels, such as natural gas and coal. This could 
conceivably make the fuel cell economical for 
the production of electric power in the megawatt 
range. 

One of the approaches to the use of low-cost 
fossil fuels in fuel cells involves the use of cells 
operating at high temperatures. Hitherto most 
research devices of this kind have used molten 
salt electrolytes, but the use of solid electrolytes 
is also a possibility. The electrode reactions of 
fuels such as coal or natural gas can occur much 
faster at high temperatures, and this important 
advantage gives cells operating over 500 deg. 
Cent. better long-range potential as cheap power 
sources. However, this high operating tempera- 
ture introduces some severe requirements for 
other components in the system, especially the 
electrolyte and electrodes. The cell components 
must be low in cost, be highly resistant to corrosion 
for sustained periods of time at high tempera- 
tures and still retain useful conductivity proper- 
ties. Materials research is being conducted to 
produce and investigate the physical and chemical 
properties of fused salts, special ceramics and 
metal alloys to satisfy these critical high-tem- 
perature requirements. Fuel processing must 
also be studied to obtain maximum efficiency 
and to prevent undesirable side reactions such 
as carbon deposition at fuel inlets. 

Fig. 2 illustrates a laboratory-demonstration 
high-temperature fuel cell constructed to show 
the concentration cell principle described earlier. 
The device operates at temperatures above 
800 deg. Cent. and oxygen is continuously fed 
into the system at the cathode. The fuel, carbon 
or a carbonaceous gas is present in the anode 
chamber. The fuel reduces the effective oxygen 
concentration at the anode, creating a voltage 
across the electrode-electrolyte sandwich. Current 
is drawn from this system by connecting an 
electrical load between the two electrodes. In 
any such experimental unit, the size of the 
furnace and containers clearly overshadows the 
fuel cell itself, but it is expected that the furnace 


can be made a negligible part of a high-tempera- 
ture fuel cell system. This could be done by 
substituting for the single electrode-electrolyte 
sandwich a whole series of closely stacked plates 
that can raise the power output considerably. In 
such a large, high-temperature fuel cell, the heat 
generated by the cell while using low-cost fuels 
would itself be sufficient to maintain operating 
temperature. Thus, heat would only need to be 
added by a preheater at the beginning of the 
operation. Since its efficiency would be nearly 
independent of size over a few kilowatts of power 
output such a high-temperature fuel cell might be 
built as a small mobile unit or as a large central 
station power source, operating economically on 
the cheapest available fuels. 

The characteristics of the fuel cell offer many 
advantages for electric power generation. Thus, 
a fuel cell system contains mo moving parts and 
can operate silently. Its efficiency is indepen- 
dent of the size of the cell over a wide range of 
power output. It is a low-voltage d.c. device, 
which makes it particularly adaptable for 
economical use in the electrochemical industries. 
The most interesting property of a fuel cell is 
that it does not operate on a heat cycle which 
limits the efficiency of steam turbo-generators 
and other heat engines. Thus, a high-tempera- 
ture fuel cell system should theoretically be able 
to produce over twice as much useful energy 
from fossil fuels as the most efficient steam turbo- 
generators. 

On the basis of estimated power per unit 
volume at 50 to 80 per cent efficiency and present 
trends in fuel costs, it appears that the high- 
temperature cells might become competitive 
with conventional large-scale power sources in 
ten to twenty years, assuming that the critical 
research problems can be solved. In the mean- 
time, the low-temperature cells operating below 
250 deg. Cent. should. find special purpose 
applications where capital and fuel costs are 
not of primary importance. 


THERMOELECTRIC GENERATION 


Almost 150 years ago Thomas Seebeck dis- 
covered that the flow of heat through a metal 
segment could produce a voltage difference 
between its hot and cold ends. Although this 
Seebeck effect has since become familiar due to 
its uses in instrumentation, the field of applica- 
tion has been severely limited because of its 
low voltage and power output. Quite recently, 


the development of new thermoelectric materials 
has enabled one to raise both the power output 
and the efficiency of thermoelectric devices to 
levels suitable for the practical generation of 
To-day there are generators rated at 


power. 





Fig. 2—High-temperature experimental fuel cell being 
tested in a furnace fed with carbon}fuel.and oxygen 
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100W, and Westinghouse has almost completed 
the construction of a generator rated at 5kW. 
The qualities of thermoelectric devices that have 
impelled these developments, particularly for 
military applications, include ruggedness and 
compactness and, of course, the fact that the 
devices are mechanically static. 

In any uniformly heated pellet of thermo- 
electric material its positive and negative electrical 
charges are uniformly distributed, but when 
heat is applied to one surface, this distribution 
is no longer uniform. Although the positively 
charged ions in the crystals remain fixed, the 
negatively charged electrons tend to move to the 
coolerend. This results in a gradient of electrical 
charge and a potential difference between the 
hot and cold ends which can cause current to 
flow in an external load. In use, the thermo- 
electric devices are arranged in an array of series- 
connected thermocouples whose materials have 
been formulated so that their voltages are addi- 
tive. One of the most important factors in the 
growth of thermoelectric technology is the 
ability to adjust the number of free electrons in 
semiconductor materials. The importance of 
this is due to two basic relationships : (1) the 
output voltage of any thermoelectric material is 
inversely proportional to the number of free 
electrons in that material; and (2) the con- 
ductivity of the material is directly proportional 
to the number of free electrons. Thus, insulators 
containing 10’ electrons per cubic centimetre 
generate Seebeck voltages in the order of 10,000 
microvolts per.Centigrade degree of temperature 
difference between the hot and cold ends ; off- 
setting this, however, is the fact that they have 
an extremely high internal resistance. On the 
other hand, the metals give Seebeck voltages of 
about 5 microvolts per degree but have ex- 
tremely low internal resistance. To obtain 
maximum power output or optimum efficiency 
from a thermoelectric material one must there- 
fore adjust the electron density for an acceptable 
compromise value between high-voltage and 
high-electrical conductivity. This is essential 
to the production of useful power since a com- 
bination of high voltage and low current or of 
low voltage and high current results in little 
power. The optimum electron density was 
found to be about 10!° free electrons per cubic 
centimetre, a value well within the range of well- 
conducting semiconductors and one which 
affords Seebeck voltages of about 175 microvolts 
per degree Centigrade. Some typical materials 
which demonstrate such an acceptable efficiency 
are zinc antimony, lead telluride, bismuth tellu- 
ride, and germanium telluride. 

In thermoelectric generators built for practical 
purposes it is desirable to use a number of different 
thermoelectric materials to take advantage of the 
fact that each has its best range of operating 
temperatures. This contributes to the increased 
efficiency that is possible when operating genere 
ators at high temperatures. To cover low tem- 
peratures up to 600 deg. Cent., there already are 
several semiconductors which have proved 
satisfactory. However, to go higher, into the 
1000 deg. Cent. range, semiconductors are no 
longer suitable since at these temperatures they 
become “‘intrinsic’’ ; i.e. the heat input causes 
both positive and negative electrical charges to 
migrate in equal numbers so that no output 
voltage is possible. As an extreme example, the 
Seebeck voltage of bismuth telluride falls to 
zero at 150 deg. Cent. 

At higher temperatures a promising approach 
is the use of insulator materials which have been 
modified to become good thermoelectric materials. 
This is particularly interesting since many 
insulators exist which do not become intrinsic 
conductors in the 1000 deg. Cent. range. As an 
illustration of this modification, pure nickel 
oxide is normally an insulator, but if it is modified 
by the addition of 3 per cent of lithium, its 
resisitivity decreases to about 0-01 ohm-cm. 
In normal nickel oxide the nickel has a valence 
of plus-two, but the addition of lithium causes 
the appearance of nickel with a valence of pluse 
one. The greatly increased conductity is brought 
about by an exchange of charges between plus- 
one nickel and plus-two nickel. It is through 
similar modifications that other materials are 
being developed for use at higher temperatures. 
For example, this approach led to another 
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mixed valence material, samarium sulphide, 
which has a good figure of merit at temperatures 
as high as 1100 deg. Cent. 

Turning now from the design of thermo- 
couples to the design of complete generators, one 
can draw some interesting conclusions regarding 
the relationship between power and weight in 
equipment of the near future. In one of the 
first generators to be built for the Rome Air 
Development Centre, 100W is produced by a 
50 lb unit cooled by free convection, resulting 
in a power-to-weight index of two. Since per- 
formance can be improved considerably by using 
forced convection of air or water to reject heat, 
Westinghouse believes it feasible for generators 
designed in this way to produce 15W per pound 
of weight, resulting in a power-to-weight index 
that is comparable to that of a typical, petrol 
engine-powered 500W generator. Other design 
problems with high priority grow out of the 
desire to narrow the gap between the efficiency 
that is theoretically available from known 
materials and the efficiency that is actually avail- 
able when these materials are used in equip- 
ment. Materials available to-day are capable 
of an efficiency of about 17 per cent, but when 
assembled as elements of complete generators, 
the overall efficiency then becomes about 6 per 
cent. Much of this loss of efficiency is due to 
such factors as the stack losses represented by the 
discharge of heat-bearing gases from the gener- 
ator “‘ chimney ”’ and the fact that some of the 
energy transferred through the walls of the 
chimney passes around but not through the 
thermoelectric elements. 

As new materials are developed, it seems 
likely that in about five years there will be 
materials with an inherent efficiency of 30 per 
cent, enabling the construction of generators 
with an overall efficiency of 20 per cent. This 
represents an efficiency level at which there 
would be many important applications for 
thermoelectric generators operating in the 1MW 
range. 


THERMIONIC GENERATION 


Thermionic generators produce electrical power 
by using the electrons emitted from the surface 
of the material when it is heated to a high tem- 
perature. They share with thermoelectric 
devices the characteristic that the working. fluid 
consists of electrons; they differ in that the 
heated electrons are emitted into a vacuum 
rather than into a solid. Because of the high 
potential difference between the interior and 
exterior of a solid—a quantity known as the 
** work function ’°—thermionic generators must 
operate at high temperatures. Their output 
voltage is correspondingly higher than that of 
thermoelectric converters, ranging from 0-5V 
to 3V. Although still in its early stages of 
development, thermionic generators offer promise 
as a power source for both military and com- 
mercial applications. First, however, materials 
with a high heat of vaporisation combined with 
a low work function must be found. These 
materials must be capable of operating for long 
pees of time at temperatures up to 4500 deg. 
Fah. 

As shown in Fig. 3 (a), a thermionic generator 
comprises a cathode of conductive material 
which contains electrons that are free to move 
and stationary positive charges. When the 
cathode is heated, electrons begin to move in a 
random jostling fashion until a number escape 
from the surface of the material. Facing the 
cathode, and separated from it in an evacuated 
space, is the anode, with an external circuit 
connected between them. As the cathode is 
heated, its electron activity increases and elec- 
trons escape across the vacuum to the anode. 
The electrons then flow through the load and 
through the return circuit to the cathode, thus 
producing electric power. 

A more quantitative picture is offered by the 
potential diagram, Fig. 3 (b), which corresponds 
to the schematic arrangement of the thermionic 
converter. Here the potential energy of the 


electron is plotted at each point in the diagram. 
The potential inside the cathode material is 
taken as zero. The electrons inside the metal 
are normally prevented from escaping by a poten- 
tial barrier ¢c which exists at the surface of the 
metal and is called the work function. As the 
electrons become heated, a few of them have 
sufficient energy to surpass the potential barrier 
and escape into the space between the cathode 
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Fig. 3—Operating principle and potential energy 
diagram of a thermionic generator 


and anode. When the electron reaches the 
anode, it falls down the potential barrier corre- 
sponding to the anode work function ¢4. 
The energy thus released is converted into heat 
at the anode and is lost in the process. If the 
anode work function is less than that of the 
cathode, there remains an amount of energy 
¢c—¢,4 which is available to do useful work 
in the external circuit, and to supply the electrical 
losses in the return circuit. 

While efficiency is not the only parameter of 
interest associated with a power converter, it is 
certainly one of the most important, for it 
establishes the areas of application. To be of 
much practical interest, the efficiency of a power 
converter must be at least 10 per cent. To 
determine the efficiency of a thermionic con- 
verter, the calculated electric power output 
which can be delivered to a load can be com- 
pared with the total heat input. Some of this 
heat goes into the useful work done ; some is 
transferred to the anode by electron motion ; 
some leaks back through the electrical con- 
nection ; and, most important of all, some is 
transferred directly to the cold end of the 
machine by radiation. Under certain simplifying 
assumptions, it is easy to obtain an expression 
for the efficiency of a thermionic converter. 
The output power is given by the current times 
the output voltage : I (¢c—¢a). 

The efficiency is this output power divided by 
the input heat power : 


Output power _ 


I(¢c—¢a) 


“Input heat power Input heat power 
The first term in the heat input is that necessary 
to get the electrons over the cathode work 
function barrier : 
_I(¢c—¢a) 


% I¢c 


Because this process of raising electrons over 
the barrier is a thermal one, there is a statistical 
spread in energy of the electrons emerging. 
Many of them, in fact, more than just clear the 
barrier, and, on the average, those that do get 
out have an excess energy 2kT which they lose 
in heat to the anode : 


"Tc 12kT 


Finally, there is the radiation of heat which 


gives a loss independent of the current, and is 
represented by R: 


__!@c—$a) _ 
1 I6c+I2kT+R 


Dividing through by the current the following 
expression is obtained : 


n= (¢c—a) __ 
$c+2kT+ RII 


It is apparent that when the current is small, 
the radiation term will outweigh all the others 
and reduce the efficiency to a very small value, 
Also, both the current and the radiation power 
are proportional to the area so that this term 
(R/D) is not affected by the size of the device, 
Therefore, the essential condition for an efficient 
thermionic converter can now be stated rather 
simply—make the current density large. 

The current density depends on thermal agita- 
tion overcoming the cathode work function ; it 
is a very steep function of the temperature. 
While the radiation also increases with the 
temperature, it does so less rapidly than the 
current so that a temperature can be found at 
which R/I will be satisfactorily small. These 
temperatures turn out to be very high, which 
is a characteristic of the thermionic converter. 
It can be seen from the equation that it is 
advantageous to use an anode of low work 
function. Moreover, this anode should have a 
high reflectivity for infra-red radiation, so as to 
reduce the radiation losses from the cathode, 
The efficiency of conversion depends then on 
such material properties as the work function, 
electron emission constants and radiant emis- 
sivity, and the operating temperature. The 
operating temperature is, in turn, limited by the 
melting point or evaporation rate of the cathode. 
Thus, material properties, both of the anode 
and cathode, are of importance in deciding 
whether an efficient arrangement is practical. 

It is not possible to describe in a simple fashion 
those available combinations of material proper- 
ties which will result in the optimum device. 
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CATHODE TEMPERATURE — DEGREES KELVIN 


Fig. 4—Efficiency of various cathode materials for 
thermionic generators relative to cathode temperature 


However, Fig. 4 shows some calculated effici- 
encies of a variety of possible cathode materials 
as a function of cathode temperature. These 
calculations, which are meant to be illustrative 
only, assume an anode reflection to give an 
effective emissivity of 0-5 and an anode work 
function of 1-8V. Each curve terminates at a 
point where cathode evaporation becomes high 
enough to evaporate a millimetre of material 
from the cathode in 1000 hours, a condition 
assumed to represent end of life. It is noted 
that each material dictates an operating tempera- 
ture and that many materials reach excessive 
evaporation rates before interesting efficiencies 
can be achieved. 


(To be continued ) 
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837,380. October 9, 1958.—ELECTRICAL EQUIPMENT 
Practice, Standard Telephones and Cables, 
Ltd., Connaught House, 63 Aldwych, London, 
W.C.2. (Inventors: Idwal John Taylor Jenkins and 
Jack Evans.) 

According to this invention there is provided 
an extraction handle, for withdrawing an electrical 
plug-in unit from a mounting frame into which the 
plug-in unit has been inserted. The drawing shows 
the extraction handle comprising a cross member A 
from each end of which extend parallel rods B, in 
the free end of each of which is a hole C. A movable 
cross member D is normally urged into the position 
shown against the larger diameter portion of the 
rods by springs E. Extending from the movable 
cross member are hooks F. Referring to the lower 
drawing, a plug-in unit comprises an insulating 
board G at one end of which are apertures H spaced 
apart a distance equal to the spacing between the 
hooks F. At the other end of the board are socket 
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blocks J into which fit corresponding plug blades 
K ona frame member L. The board carries, on one 
or both sides, a circuit assembly (not shown), com- 
ponents of which are connected to the socket blocks. 
When it is required to withdraw the plug-in unit, 
the extractor handle is positioned so that the hooks 
F engage in the apertures H and at the same time 
the ends of guide rods M enter the full depth of the 
holes C to locate the handle. The movable cross 
member D is manually urged towards the cross 
member A against the springs E, and this action 
causes the plug-in unit to be withdrawn from the 
frame. When the springs E are fully compressed, 
the distance between the cross members A and D 
is then such that the socket blocks are disconnected 
from the plug blades. The movable cross member 
D may, at this time, be allowed to return to its 
normal position, and to withdraw completely the 
plug-in unit, the handle is simply further withdrawn 
to pull the guide sleeves N clear of the guide rods 
M. The extraction handle enables controlled with- 
drawal to be effected, and where a number of plug-in 
units are mounted side by side in an equipment, 
eliminates the risk of damaging components in 
adjacent plug-in units.—June 15, 1960. 


837,673. August 31, 1956.—ARC-SUPPRESSING DE- 
vic—, Rostone Corporation, Lafayette, Indiana, 
United States of America. (Inventors: Paul W. 
Jones and Robert E. Wilkinson.) 

The present invention provides an_ electrical 
apparatus comprising electro-conductive elements 
between which an arc may form, and are suppressing 
means comprising a rigid self-supporting member 
disposed along the path of the arc. The arc-sup- 
pressing means is formed by a non-ceramic process 
by moulding a composition comprising a water- 
insoluble binder and an arc-suppressing substance 


which consists of hydrated alumina and/or hydrated 
magnesia, the arc-suppressing substance constituting 
at least 5 per cent by weight of the composition 
and the binder constituting between 10 and 65 per 
cent. One arrangement of a switch embodying this 
principle is illustrated. It is a three-phase switch 
and comprises an inverted box-like body A of 
which the open bottom is closed by a closure B 
having integral with it partitions C dividing the 
interior of the body into three compartments, one 
for each of the phases. The upper wall of the body 
is provided in each compartment with a pair of 
spaced openings adapted to receive the screw- 
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threaded shanks of contact members which, imme- 
diately below the upper wall of the enclosure, have 
heads D constituting fixed, spaced switch contacts. 
At each compartment, the closure B is provided 
with an opening E loosely receiving a post F, the 
several posts being attached to a vertically movable 
contact carrier G located below the enclosure. At 
its upper end, each of the posts carries an electrically- 
conductive cross member H having at its ends a 
pair of contacts J adapted to co-operate with the 
fixed contacts in the opening and closing of the 
switch. Both the box-body and the closure with 
its integral partitions C are formed of compositions 
of the kind mentioned above, details of which are 
given in the specification. Such compositions are 
electrically insulating in character and, in addition, 
possess the faculty of suppressing the arc which 
tends to form when the movable contacts are moved 
out of engagement with the fixed contacts by lowering 
of the contact-carrier. The arc which forms upon 
separation of the movable and stationary contacts 
is enclosed in a chamber, the walls of which are 
moulded from one of the compositions referred to 
earlier.—June 15, 1960. 


837,546. September 26, 1955.—DyYNAMO-ELECTRIC 
MACHINES, Parsons and Co. Ltd., 
Heaton Works, Newcastle-upon-Tyne 6. 
CUnventor: William Douglass Horsley.) 

This invention relates particularly to  turbo- 
alternators of large output. Increase in output has 
been obtained mainly by the use of hydrogen at 
relatively high pressure for cooling the alternator 
and by the development of direct cooling of the 
copper in the stator and rotor windings. Thus the 
physical dimensions of alternators have not been 
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greatly increased. As a result, the electrical loading 
as defined by the product of the stator current and 
the number of active conductors has become much 
greater. Therefore, in order to adhere to the same 
electrical characteristics, particularly in regard to 
short circuit ratio, the air gap has to be made much 


larger. An alternator designed for a short circuit 
ratio of 0-5 to 0-55 may have an air gap of approxi- 
mately 4in, while with a short-circuit ratio of 0-7 
to 0-8 the air gap may approach 6in. Such air gaps 
take up a considerable amount of space in the 
machines. The object of the present invention is to 
provide for the utilisation of some of the space 
available in the air gap. In the accompanying 
drawing conductors are seen located in the air gap 
in the manner described in the specification. The 
individual conductors A of the stator windings are 
located in a detachable cylinder B situated in air 
gap C between a stator core D and rotor E of the 
machine. Whilst in the drawing the cylinder does 
not extend for the full length of the conductors it 
can do so if desired. The conductors are of circular 
or of rectangular or of square section and are sub- 
divided into insulated strips which are twisted or 
transposed in accordance with normal practice to 
minimise eddy currents. The conductors are prefer- 
ably made hollow or are provided with ducts suitable 
for carrying cooling gas or liquids flowing in direct 
contact or substantially direct contact with the 
conductors. Several forms of conductor are shown 
in the specification. Compartments, ducts or pipes, 
or combinations of these or some of them, are pro- 
vided to convey the cooling gas or liquid to and from 
the conductors. The outer insulation of each con- 
ductor may be in the form of a micanite tube. The 
insulation may alternatively be in the form of a 
silicone compound or paper applied to the required 
thickness to withstand the operating or higher 
voltage. Preferably the windings are of the diamond 
coil type arranged in barrel or cylindrical form. 
The windings, including the end windings, can be 
assembled between two cylinders F, G (lower drawing) 
of paper impregnated with phenol-formaldehyde 
resin, or of fuller board, or micanite. The space 
between conductors may be filled in with casting 
resin H, for example, an epoxy-resin. In an alternative 
construction the conductors are set in a mould and a 
casting resin or concrete is poured in to make, after 
withdrawal from the mould, a solid self-supporting 
cylinder in which the conductors are embedded. 
With either form of construction the windings are 
firmly supported against electromagnetic forces 
produced under short-circuit conditions. The 
cylinder may be provided with keys or projections J 
which fit into and slide in corresponding recesses in 
the stator core to prevent the cylinder rotating when 
in service either during normal operating or under 
fault conditions. Alternatively, the cylinder may be 
arranged to slide into a smooth stator bore, means 
to prevent rotation during operation be provided at 
one or both ends. Embedding the conductors in a 
detachable cylinder in the way described instead of, 
as in the known practice, having them in slots in the 
inner periphery of the stator core has the advantage 
that the conductor assembly can be built separately 
and fitted in the stator core as a unit. The whole 
conductor assembly forming the stator winding is 
thus replaceable and capable of being transported 
separately. Further, the elimination of stator teeth 
means a reduction in the overall diameter of the 
stator core with consequent reduction of iron losses 
and improvement in the efficiency of the alternator. 
—June 15, 1960. 


TELECOMMUNICATIONS 


837,631. April 10, 1957.—Party-LINEs IN AUTO- 
MATIC TELEPHONE SYSTEMS, Automatic Telephone 
and Electric Company, Ltd., Strowger Works, 
Liverpool, 7. (Jnventor : John Leslie Clayton.) 

The present invention relates to automatic tele- 
phone systems and is more particularly concerned 

with party-line working in such system. When a 

group of subscribers is served for both incoming and 

outgoing calls by a single two-wire line to the exchange 
the facility is often required whereby any subscriber 
may call to any other on the same party-line. Hitherto 
this revertive calling has generally involved an operat- 
ing procedure of some kind to be employed by party- 
line subscribers, and the object of the present inven- 
tion is to provide a party-line system having a simpli- 
fied operating procedure. According to the inven- 
tion, in an automatic telephone system including at 
least one party-line, each station is arranged to be 
called by a distinctive a.c. signal applied by exchange 
equipment to the party-line prior to the connection 
to the party-line of a signal-tripping relay. The 
initial portion of the a.c. signal on a revertive call 
has the effect of disconnecting the d.c. calling loop 
before the signal-tripping relay is connected, replacing 
it by an a.c. path enabling the a.c. signal to be audible 
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in the caller's receiver. When the party-line is idle, a 
gas-filled cold cathode tube in each subscriber’s station 


circuit glows. When any party served by the line 
removes his handset to originate a call, switch-hook 
contacts in the instrument operate and therefore a 
loop is applied to the line, extinguishing the tube in 
each station equipment to signify that the line is busy, 
and causing the relay set to establish a connection to 
a first selector which returns dial tone. In the case 
of a reverter call, when the final selector used in the 
connection is about to test the party-line relay set, 
the guarding condition is removed from the latter 
for a short period, to enable the selector to switch 
to the relay set. Thereupon a second dial tone would 
be returned to the caller who then completes the 
dialling of the code of the particular party-line 
station, and this would for instance involve dialling 
of one additional digit in the case of ten parties to the 
line. When this has been completed the selectors 
involved in the connection are released, and a pulse 
generator in the common relay set starts to transmit 
a 50 c/s signal having a cadence or rhythm which is 
appropriate to the called party alone. The signal is 
derived from the a.c. mains and comprises alternate 
and substantially equal pulse periods of 150V and 
40V at 50 c/s, the frequency of alternation between 
150V and 40V being different for different stations. 
The signal may continue for approximately six 
ga before being automatically cut off.—June 15, 
1960. 


837,615. November 21, 1956.—APPARATUS FOR 
MEASURING THE TENSION IN CABLES, The Tele- 
graph Construction and Maintenance Company, 
Ltd., Mercury House, Theobald’s Road, London, 
W.C.1. (Inventor : Aubrey Douglas Lidderdale.) 

This invention is especially concerned with sub- 
marine cables and is described and illustrated with 
reference to an apparatus for indicating the tension 
to which the cable is subjected during the operation 
of lowering or raising it from a cable-laying ship to 
or from the sea bed. Standard apparatus for this 
purpose has been a vertical motion weight-loaded 
central sheave, on each side of which, and in line 
therewith, are mounted fixed sheaves, the arrange- 
ment being such that the submarine cable passes 
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over the fixed sheaves and under the weight-loaded 
central sheave so that any tension in the submarine 
cable will urge the latter sheave upward. The 
upward deflection of the sheave will therefore give a 
measure of the tension in the submarine cable on a 
suitably graded scale. Measurement at heavy loads 
of up to 50 tons is extremely inaccurate with such 
apparatus and to keep a watch on the tension, a 
person must be stationed continuously at the gradu- 
ated scale. Furthermore the apparatus is compli- 
cated and requires considerable maintenance besides 
being extremely liable to breakdown. Further 
disadvantages are that the equipment occupies 
valuable deck space of the cable laying ship and 
subjects the submarine cable to bending which is 
undesirable. According to the present invention, 
the apparatus comprises a sheave arrangement as 
shown, a sheave A being carried in a cradle consist- 
ing of two beams B, the cradle being supported by a 
bearing shaft C to pivot horizontally and being counter- 
balanced by weight D fast on a cross-bar E adjust- 
ably secured in slots in the cradle. Also mounted on 
each beam of the cradle in a position adjacent to the 
sheave A is a drive unit F from which drive is trans- 
mitted, e.g. by a wormwheel and worm to a “ Sel- 
syn "’ or other suitable type of electric receiver G to 
record the number of revolutions of the sheave. 
Mounted on each of the pedestal stands is a load 
recording cell indicated generally at H, which may 
be of the type disclosed in British Specification No. 
626,206. Co-operating with each of the load cell 
billets J is an angle bracket K on a plate L which is 
slidably secured to the underside of the associated 
beam B. Fine pitch adjustment screws being provided 
to enable the brackets to be adjusted to ensure correct 
application of load to the load cell billets. Zero 
adjustment of the load cell equipment is accom- 
plished electrically at an amplifier for a complete 
load cell assembly. The output of the cell (which 
gives an electrical resistance proportional to the load 
applied) is connected to a magnetic amplifier, the 
output of this feeding an indicator. The amplifier 
may be arranged to have a change-over switch so 


that the indicator would have two ranges, typical 
ones being for low loads on the dynamometers, say, 
0 to 130 cwt. and for higher loads 0 to 400 cwt. 
When used in submarine cable laying, the indicators 
for the load on the dynamometers may be situated at 
any convenient position for the operator and two or 
more may be used and situated at the bow sheave 
of the cable ship, on the bridge, at the side of the 
cable engine driver and also in the driving room. 
The tension in the cable may not only be indicated 
but may be recorded on any suitable type of known 
recorder. The actual movement on the load cell is 
very small, causing little wear.—June 15, 1960. 


ELECTRONICS 


837,341. October 26, 1956.—ForRM RECOGNITION 
SysteM, General Electric Company, 1, River 
Road, Schenectady, 5, New York, United States 
of America. 

Most form recognition systems, such as automatic 
document readers, require that an unknown form be 
scanned by a reading device, such as a “‘ flying spot ” 
scanner or a curve follower, the sequence of electrical 
output signals of which are compared with sequences 
of stored standard signals. When the sequence of 
output signals from the reading device coincides with 
any one of the stored standard sequences of signals 
a recognition is indicated. From the above it is clear 
that even if the characters to be recognised are 
prepared from the same standard type used to 
prepare the stored signals, either the reading or 
scanning mechanism must be maintained in perfect 
alignment or registration with a predetermined 
character position in a reading area or scanning 
pattern, or else the scanning mechanism must execute 
a rotational, translational and magnification search 
in order to ensure that proper registration has been 
obtained so that recognition can occur. It is there- 
fore an object of this invention to provide a method 
of and means for recognising a character or form using 
intrinsic characteristics of the form which are invari- 
ant or at least semi-invariant with respect to its 
orientation, position, and size. In brief, a form or 
character to be recognised is read by any scanning 
device which will produce a sequence of electrical 
output signals indicating any pair of co-ordinates at a 
series of points along the curve or form with respect 
to the co-ordinates of a standard reading area or 
scanning pattern ; or which will produce signals which 
are in any other way a function of the shape of the 
curve. This co-ordinate information is then supplied 
to a computer which determines certain properties 
of the form or curve which are wholly invariant or 
semi-invariant, with respect to the transformations of 
translation, rotation or magnification. The output 
of the computer, rather than the output of the 
reader, is then compared with a store of standard 
sequences of values of similar properties previously 
computed from known shapes. When a coincidence 
occurs, a recognition of the unknown shape is 
indicated no matter what the position, orientation or 
size of the unknown shape in the reading area may be. 
The identity of the unknown shape may simply be 
printed or otherwise displayed, or the information 
may be used to control any other apparatus or be 
recorded on a storage medium to be used as input 
data for a computer.—June 9, 1960 


British Standards Institution 


All British Standard Specifications can be obtained from the 
Sales Department of the Institution at 2, Park Street, London, W.1. 


VULCANISED BUTYL RUBBER COMPONENTS 


No. 3227 : 1960. Price 3s. This publication is the 
most recent addition to a series of standards dealing 
with synthetic rubber vulcanisates intended primarily 
for use by Government departments. In it the butyl 
rubber vulcanisates are classified according to hard- 
ness into five compounds (numbered B2-B6 inclusive). 
for the production of sheets, washers, strip, gaskets, 
moulded articles, wrapped tubing, &c. Require- 
ments are specified for physical and chemical tests ; 
and an appendix to the standard tabulates mixes 
that have been found to give vulcanisates complying 
with the requirements of the standard. 


CALCIUM-BASE GREASES 


No. 3223 : 1960. Price 7s. 6d. This new 
standard is intended to rationalise specifications for 
calcium-base greases by providing a range of greases 
which satisfy the same general requirements for 
composition and quality but differ in consistency 
and in the viscosity of the lubricating-oil compo- 
nent. Twelve categories of grease are included in 
the specification (three consistencies for each of four 
oil viscosity ranges), and standard designations are 
given. 

Requirements are specified for: composition, 
consistency, change in penetration on prolonged 
working, drop point, free acidity and free alkalinity, 
water content, oil separation and copper corrosion. 
Resistance to heat may be specified as an optional 
requirement for certain categories of grease. Where 
appropriate, IP methods of test are used. 
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This range of greases is designed to provide grades 
for all operating conditions within the normal scope 
of calcium-base greases, but a warning is given that 
the selection of suitable grades for particular applica- 
tions is a matter for lubrication technologists and 
not for the ordinary user. 


LOW COMPRESSION SET BUTADIENE; 
ACRYLONITRILE VULCANISED RUBBER 
COMPOUNDS 


No. 3222: 1960. Price 3s. This new British 
Standard—the latest in a series dealing with vulcan- 
ised rubber compounds—specifies requirements for 
vulcanised butadiene/acrylonitrile rubber with a 
particullary low compression set, used for mechanical 
and electrical purposes. The hardness of the rubber 
is within the range 51-60 B.S. rubber hardness degrees. 
Two grades are specified, mechanical and electrical 
respectively. The standard, which is based on the 
use of a butadiene/acrylonitrile co-polymer with a 
medium nitrile content, provides full details of 
composition, together with test requirements and 
procedure. The Foreword to the nine-page publi- 
cation states that the vulcanisates are primarily 
intended to meet the requirements of Government 
depart ments for many of their items in which re- 
sistance to certain organic liquids together with low 
compression set are necessary properties. 


SILICA GEL FOR USE AS DESICCANT FOR 
PACKAGES 
ACTIVATED ALUMINA FOR USE AS 
DESICCANT FOR PACKAGES 


Nos. 2540 and 2541 : 1960. Price 4s. each. The 
standards for silica gel and activated alumina for 
use as desiccant for packages, first published in 1954, 
have now been reviewed in the light of present-day 
requirements and revised. The principal change 
made has been the replacement of the requirement 
for loss on ignition by a clause specifying the moisture 
content, determined by heating 140-145 deg. Cent. 
Some impurities limits have been reduced and a 
revised method, employing a more generally avail- 
able type of mechanical shaker, has been adopted 
for the determination of friability and dust. 


HIGH-INTENSITY ELEVATED RUNWAY 
LIGHTING FITTINGS 


No. 3224 : 1960. Price 4s. During the revision 
of B.S.1332, ‘Guide to civil land aerodromes 
lighting,” it became apparent that detailed standards 
were necessary for some of the special fittings and 
equipment used in installations. This new publica- 
tion is one of a series specifying requirements for the 
form and performance of such fittings. It applies 
to fittings used for lighting runways at civil aero- 
dromes, suitable for use on systems with a voltage 
not exceeding SOV r.m.s. to earth. 

The standard specifies photometric performance 
and essential mechanical and electrical features 
(excluding lamps) and guidance on the use of these 
fittings is contained in B.S. 1332. 


Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the TIME and PLACE at which the meeting 
is to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 


Mon., July 11.—CENTRAL LONDON BRANCH : White Hall Hotel, 
Bloomsbury Square, W.C.1, ‘‘ Aircraft Developments,” C. F 
Bassett, 7.15 p.m. 

Wed., July 13.—S.E. LONDON BRANCH : Eltham Green School, 
Queenscroft Road, Eltham, S.E.9, Branch Annual General 
Meeting and Films, 7.15 p.m. 

Thurs., July 14.—S.W. LONDON BRANCH : Prince of Wales Hotel. 
London, S.W.19, ‘‘ Development of Motor Control Centres,” 
P. Wyer, 7.45 p.m. 


BRITISH INSTITUTE OF MANAGEMENT 
Wed., July 20.—Connaught Rooms, London, W.C.2, One-day 
conference on “ A Practical Guide for Management Decisions,” 
9.45 p.m. 
BRITISH INTERPLANETARY SOCIETY 
Fri., July 15.—Kent Room, Caxton Hall, London, S.W.1, 
Annual General Meeting, 6.30 p.m. 
INSTITUTE OF METALS 
Mon., July 25.—Royal Institution, Albemarle Street, London, 
W.1, “ The Structure of Metals and Intermetallic Compounds, 
Linus Pauling, 6.30 p.m. 
INSTITUTION OF ELECTRICAL ENGINEERS 
Thurs. to Wed., July 21 to 27.—ELECTRONICS AND COMMUNICA 
TIONS SECTION : Olympia, London, W.14, Third International 
Conference on Medical Electronics, in association with the 
International Federation for Medical Electronics. 
PLASTICS INSTITUTE 
Tues., July 19.—British Plastics Federation, 47-48, Piccadilly, 
London, W.1, Annual General Meeting, 2.15 p.m. 
ROYAL INSTITUTION OF CHARTERED 
SURVEYORS 


Tues., Aug. 30, to Sat., Sept. 3.—The University College of 
North Wales, Bangor, Annual Conference, 1960. 


STANDARDS ENGINEERS SOCIETY 
Tues., July 12.—Unrrep Kincpom SEcTION : British Standards 
House, 2, Park Street, London, W.1, Annual General Meeting 
and Technical Meeting, 3.30 p.m. 
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Refractory 
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(mixtures of refractory aggregate with Ciment Fondu and Secar 250) 
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For every refractory application 


For the convenience of users, ready prepared 
*CASTABLES 


incorporating Ciment Fondu or SECAR 250 
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can be obtained from all leading refractory manufacturers 
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For almost forty years Spenborough have been in the’ 
forefront of the design, development, and manufacture 
hydraulic mechanisms. Our long experience in producif} 
Rams, Pumps and Valves is freely available to all uses" 
of Hydraulic Systems and enquiries are invited fo 
precision-built equipment of the highest efficiency. 


SPENBOROUGH ENGINEERING CO. LTD., HECKMONDWIKE, YORKS: 


Phone: Heckmondwike 924/5 Grams: UNION! 
London & S.E. Counties: B. B. Sales Ltd., 88 Clapham Road, LONDON, S.W.9. Phone & Grams: RELIANCE 25125 


Enter No. 541 on reply cat 
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the Paternoster 
or continuous lift 












offers unique advantages 


A paternoster is a series of lift cars travelling 
continuously on endless chains. It offers these 
unique advantages :— 


Continuous, simultaneous, two-way operation. 


High handling capacity, 470 to 700 persons per hour. 


Long life—low running and maintenance costs 


—freedom from breakdown. 











No attendants required. 
Always ‘‘at the ready.” 


It has many others—but why not write for Publication 





1005A? It‘ contains much useful information. 


J&E HALL1™ 


A Member of the Hall-Thermotank Group 


DARTFORD - KENT ~- Dartford 23456 


London Office: 10 St. Swithin’s Lane, E.C.4. 
Tel. MANsion House 9811 
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LIFT, ESCALATOR & REFRIGERATION ENGINEERS 
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LONDON OFFICE: LONG LANE, HILLINGDON, MIDDLESEX. Telephone: UXBRIDGE 3925 
AN ASSOCIATED COMPANY OF BUTTERS BROS. & CO., LTD. 
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OIL SEALS FOR 
EVERY PURPOSE 


American as well as 
British automobile and truck 
replacement oil seals, 
whatever the year, 


whatever the make, can now 






be offered for immediate delivery 


BURTONWOOD 


ENGINEERING COMPANY LIMITED, 
BURTONWOOD, WARRINGTON, LANCASHIFi) 
Telephone : Newton-le-Willows 2641 (10 lines) 

London Office & Works : TX 
North East Industrial Road, Welwyn Garden City 
Telephone : Welwyn Garden 5571 


Enter No. 562 on reply cat 
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analing 


... more than ever essential in a wide range of industries, 

from biscuit making to plastics manufacture. Essential for 

+ the consistency of products which the quality-conscious manufacturer 
\ and the discriminating customer both look for. Essential 
= for avoiding wastage of materials through spoiled batches. 
Essential for efficient stock control. 






agree 


More than ever attainable in the same wide range of industries. 
thanks to the comprehensive skills developed by Simon 
Handling Engineers Ltd in materials handling and process control. 
The various techniques which have been evolved for 
dealing with highly diverse materials, sometimes in combination. 
are constantly being extended and improved. 


ST ANTI 


ACCURATE HANDLING at the 
Empire Rubber Company, 
Dunstable, where a Simon 
Handling Engineers automatic 
proportioning system is used to 
control the weighing and mixing 
of the ten drugs most commonly 
used in the manufacture of a 
wide range of rubber motor-car 
ccessories and other articles. 











LPO 


ACCURATE HANDLING at the 
Birkenhead works of Fibreglass 
Ltd., where the weighing and 
mixing of seven ingredients, 

} controlled automatically from 
: a panel, forms part of a complete 
plant developed and built by 
Simon Handling Engineers Ltd 
for the intake, storage and 
proportioning of materials. 





ate 


‘or accurate handling, fast handling and clean handling see 


Simon Handling Engineers Ltd 


STOCKPORT, ENGLAND 


ty elephone GATIley 3621 
359 


Telex 66-287 Telegrams S.H.E.L. Telex Stockport. 


Enter No. 571 on reply card 
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Engine driven 
pumps = “ 
—- =—for duty 
remote from 
electrie power 


Examples from the range of 
SAFRAN self-contained sets, 
Portable and mobile units for 
continuous or occasional duty 
in remote or inaccessible 
locations. 





3” Automatic Self-Priming Unit. 
Pumps dirty water containing solids 
up to 8” dia. Wheelbarrow or base- 
plate mounting. Duties up to 250 
g.p.m. 


14” Model also available. Carrying 
handle or wheelbarrow mounting if 
required. Duties up to 60 g.p.m. 


Diesel Engined Set, single and multi- 
cylinder 24/3’—5’/6” for duties up 
to 900 g.p.m. 






VALVE COMPANY 


Safran Pump Division 


DRAYTON ST., WOLVERHAMPTON. Telephone: 25531 
Enter No. 572 on reply card 
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SAUNDERS 











a century of experience in 


it 
V-ROPE DRIVES 














Thrapston V-Rope Drives are designed to 
give maximum efficiency, long life and 
flexibility, producing trouble-free smooth, 
silent, clean running. 


SMITH & GRACE Lid. 


ig : THRAPSTON, near KETTERING 





Telephoner THRAPSTON 531! and 532 
Telegrams; ‘‘GRACE” Thrapston 


Enter No. 573 on reply card 
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British & Foreign Patents & Regd. 


Safety Stee mobility 


Prevent accidents! Augur Safety §4 


















LIFTING 








a can be used with perfect confidence, By 
CoatGh WEADS for hard wear and adaptable to ali 

SUSPENSION of work. Fitted with retractable 
SWEEPERS MAGNETS 


and Safety Domes. STEPS LOCK 4 


OVERBAND SEPARATORS ci utcHes MATICALLY WHEN MOUNTED. 

















MAGNETIC PULLEYS bearing swivel castors for easy move 

DRUMS Recommended by Safety Officers, F, 

@) PERMANENT MAGNETS Inspectors and Insurance Companies, 

PER ay PT EAE is G 3 
TELEGRAMS 
CENTRAL 3391 BOXMAG B’HAM 7 
ON. " 
ELECTROMAGNETS Lf. YY M|i FRY : 

















Boxmag Works, Bond St., Birmingham, 19. England 














General machine castings made to customers’ patterns. Low prices for planing, boring, turning, screwcutting 
EENWOOD’S STANDARD GEAR CUTTING CO. LTD., 


New Bond Street, Halifax. Telephone: Halifax 5217/8 Telegrams: ‘* Gears. ’” 


















qaiter INO. 561 On repiy Card Platform Units as illus- ae 
trated above are built sna 
to special require- 
SPURS WORMS ments and to the same 
principles as the Augur ‘ 
BEVELS RACKS Safety Steps. 
AUGUR Safety Steps. 
WORM SCREWS All henge ee 
Structures. Safety Rail 
WHEELS ILENT for security. User has 
s both hands free for Ar 
HELICALS GEARS work. ae | 
Take the first step to safety— eegne Step on— 
CHAIN a Use AUGUR it’s rigid | 
GEARS . Step on with confi- 
on dence and speed up 
Complete Pe oi your work. Pe 
Supply pitches to nial a 
Cutting Only 7ft diameter ' Manufactured by 





i HAYES & BISHOP LIMITED, LONDON 


for exclusive distribution by their Associated Compaiy 


VULCASCOT (GT. BRITAIN) LIMI 


\ | 
eGo, TRADE MAT __, 87-89 ABBEY ROAD, LONDON, N.W.8. Tel: MAlIda Vale 7374 
Enter No. 583 on reply: 
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F gy 
Orkot noiters 
AND ROLL COVERINGS 


RESIST GORROSION 
AND ABRASION 


‘ORKOT’ IS A NEW MATERIAL, MADE OF RESIN-BONDED FABRIC 


‘ORKOT? is suitable for handling many process materials 
susceptible to surface damage by metal rolls. 

‘ORKOT? can be applied as a thin coating to existing rolls, 
or built up on shafts as hollow or solid rolls. 
‘ORKOT? is resistant to most chemicals and chemical 
solutions. 

‘ORKOT?’ combines a low density with a high 
strength/weight ratio. 






Pinch and snub rolls covered with ‘ORKOT?” eliminate surfatt 


‘ORKOT? is non-magnetic and a good electrical : , : : 
scratching of bright steel strip on these coilers. 


insulator. 


Write for full particulars to :- 


Telephone: Woodhouse (Sheffield) 3211. Telegrams: ‘ Unichem’ Sheffield 


[cnsmcais Fron coat | 


Enter No. 584 on reply card 
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PM oh i. 





| A Btolebe-leathuc ummm Groselientlecesume-belemn Qoselew-lareses 


to the Petroleum and Chemical Industries 


me 


WERKSPOOR 


WORKS AT AMSTERDAM AND UTRECHT 








Enter No. 591 on reply card 
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STRONG BUT LIGHT 


Here is a laminated plastics material that 


RESISTS CORROSION ; a 
has given successful service in the most 
WITHSTANDS CLIMATIC EXTREMES 


iamteankks dtictinn extreme climatic conditions, from 
MACHINES EASILY the sub-zero temperature of the Poles to the 


STORES INDEFINITELY intense heat and humidity of the Equator. 
In wind, rain or sunshine, Tufnol is giving long 
and reliable service for such components 
as ships bearings, yacht fittings, 
(REGD. TRADE MARK) aircraft control pulleys and sledge runners. 
Why not ask for an engineer to 


Available in SHEETS, TUBES, RODS, ANGLES, CHANNELS AND IN SEVERAL BRANDS come and talk Tufnol with you? 





TUPN OL LTO PERRY BARR BIRMINGHAM 22 
Enter No. 601 on reply ¢ 












90 MVA 11kV * 
REACTORS 


KARIBA 


hydro-electric 


scheme at 


-! SALISBURY, KITWE, NORTON, 
SHERWOOD and BULAWAYO 
substations. 







































































PARSONS & CO. LTD. 


PARSONS 


Cas 
. 
‘ 





are included in“ 


‘ 
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3 phase, 50 cycle 
system. O/N 































































HEATON WORKS NEWCASTLE UPON TYNE 



















For shunt compensating... — 
Connected to 11kV 

tertiary windings of 
transmission transformers 
and operating on a 


type cooling. 
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RENOLD GHAINS 


for 
mechanical 
handling 


Whatever the product—if it has to 








be pushed, lifted, carried, lowered, 
turned, rolled, fed, positioned, 

stored, delivered or moved in any way 
whatsoever—RENOLD CHAINS provide 
the answer. Write for catalogue 

Ref. 120/17 giving details of our 

range of stock and specialised chains 


for mechanical handling. 


These two elevators in a Dutch quarry 
are equipped with Renold 6:0 in. pitch 
30,000 Ib. breaking load chain and are 
82 feet high. They have a combined 
capacity of 220 tons of marl per hour, 
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Transfer machine for cylinder blocks 
employing two strands of Renold 6.0 in. 
pitch 12,000 Ib. breaking load conveyor 
chain equipped with staybars. 


eres aetna eed —— — 7 
F 





Ty 
nd 


of all conveying requirements are 


covered by the Renold Stock Range 





RENOLD RENOLD CHAINS 
: EL, 


iat ut! 


wed nba 


aa alti tis eda 





LIMITED - MANCHESTER 


Enter No. 631 on reply card 


63 



















KARIBA 
a 


330 kV. 


All the bushing porcelains for 
the 330 kV. circuit breakers 

All the 330 kV. strain insulators 
for the substations 

and the 330 kV. post insulators 
for some of the substations by 


BULLERS 











MAIN CONTRACTORS . B.T.H. Co. Ltd. 
Consulting Engineers 


Merz & McLellan 


The illustrations show 
a complete 330 kV. bush- 
ing insulatorand a 330kV. 
circuit breaker, by cour- 
tesy of the B.T.H. Co. 





BULLERS LIMITED - MILTON - STOKE-ON-TRENT - STAFFS 


Telephone: Stoke-on-Trent 54321 
London: 6 Laurence Pountney Hill, E.C.4. Tel.: MANsion House 9971 








Enter No. 641 on reply card 
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ALL TYPES OF TRUCKS eile Tecond 


tioned by fabricating new bodies and j 





replacement of all worn chassis sections ;| 
necessary. Bogey wheels and axles built \ 
and machined to standard if required 
Quotations gladly submitted without Obliga 


tion. 


Collection and delivery by our own Pranspor, 





By a” intment to 
H HE QUEEN 
Agricultural Engineers 
W Dilloway Ltd 














P, W. DILLOWAY LTD 


Head Office & Works 
SOUTHALL, Middlesex 
Telephone: Southall 6511 (5 lines) 


Scottish Office & Works 
32 Burnfield Road, Giffnock, Glasgow 


Telephone: Giffnock 1125-6 OKO 
V 


West Country Office & Works . 
eguupriat 


Teignmouth, Devon 
Enter No. 642 on reply of 





Telephone: Teignmouth 1325 
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one of WARDS 


MACHINERY SHOWROOMS 

















AT SHEFFIELD 


Others at: SILVERTON (LONDON) 


GLASGOW ' BRITON FERRY 


VISITORS ARE ALWAYS WELCOME AND 
REMEMBER—WARDS MIGHT HAVE _IT! 


THOS. W. WARD LTD 


ALBION WORKS °<: SHEFFIELD 
"PHONE 26311 (22 lines). "GRAMS ‘FORWARD SHEFFIELD’ 
LONDON OFFICE: BRETTENHAM HOUSE 
LANCASTER PL. STRAND W.C.2, PHONE TEM 1515 
G.Se. 

Enter No. 651 on reply card 
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We cannot deal with sheep or goats, but 
the ‘Supreme Vortex’ pipe line separator 
is unsurpassed for separating .... 


Moisture and oil drops from compressed air ; 
Moisture from steam | 


Dirt particles from gases 


Carru ers 





SEPARATOR DIVISION 










Jj. H. CARRUTHERS & CO. LTD., COLLEGE MILTON, EAST KILBRIDE, GLASGOW! | 
Telephone: East Kilbride 20591 Telegrams: ‘ Hoisting ’ East Kilbri 


Enter No. 661 on reply # 
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CHARTERED ARCHITECTS: F. R. Bates & Son, F/A.R.1.B.A., Newport and Cardiff 


Braithwaite Steelwork 


Supplied and erected at Newport for Wales & Monmouthshire Industrial Estates Ltd. Occupied by Standard Telephones 
& Cables Ltd., this steel-framed factory building is connected at each end to buildings, both of which have first-floor office 
accommodation. A Despatch Bay is incorporated in one of these buildings. By using the steel frame form of construction, 
} production areas can be provided at low capital 
cost, whilst frontages and other elevations can be 
given a wide variety of architectural treatments. 





BRAITHWAITE & CO. ENGINEERS LIMITED 


BRIDGE AND CONSTRUCTIONAL ENGINEERS 


LONDON OFFICE : DORLAND HOUSE - REGENT STREET - LONDON SWI - TELEPHONE NO. : WHITEHALL 3993 
Telegrams: Bromkirk Phone London. Telex 23320 


BRAITHWAITE & CO. STRUCTURAL LIMITED - BRAITHWAITE FOUNDATIONS AND CONSTRUCTION LIMITED 








Enter No. 671 on reply card 








RE 


PROTOTYPES 


EXTREMELY ACCURATE 
PLATE CAMS 


ELECTRONICALLY 
CONTROLLED CAM 
MILLING MACHINES 


SPECIAL 
PURPOSE MACHINES 


Research Engineers Ltd., 
CANONBURY, N.1 
CAN 4244/5/6 
Telegrams: ‘‘Wilmaket, Nordo, London’ 














Enter No. 673 on reply card 








“PLASTIFIL” PATENT WAX FILLET 
“POLYFIL” PATENT PLASTIC FILLET 
LEATHER & WOOD FILLETS 


verything for the Pattern Shop 27 











FROM 
ISTOCK 
sows, ts IRON J. W.& C.J. PHILLIPS LTD LETTERS BRASS DOWELS 
- WEL PLATES, DOWELS ALL _ SIZES AND SOCKETS 
FOR METAL PATTERNS POMEROY ST., NEW CROSS, LONDON, S.E.14 AND STYLES 
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NORRIS BROS. LTD, 


Toh Zome cXeleskemel Zell (elo) (im CoM Te(date] 4 


DESIGN, DETAILING 


and DEVELOPMENT 
in the following fields :- 









Aeronautical Engineering 
Chemical Plant 
Electrical Engineering 
Mechanical Engineering 
Mechanical Handling 
Mode! Making 

Nuclear Engineering 
Plant Layout 

Production Tooling 
Servo Mechanisms Automation 
Special Machines and Projects 
Structural Engineering and 
Reinforced Concrete, etc. 





















53 VICTORIA STREET S.W.1 
— TEL.ABBEY 6132 — 


Enter No. 674 on reply card 





MICA Processed for all uses 


COMMUTATOR SEGMENTS, HEATING 
ELEMENTS, SWITCHGEAR, ETC. 


VARNISHED COTTON 


INSULATING SLEEVING 


In various colours 


Deliveries from stock 


Special Organization for prompt deliveries 


L. VANDERVELDE LTD. 


Gnome Works, Stansted, Essex. 
Phone : Stansted 3261 





Enter No. 675 on reply card 
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Ina Needle Bearings Ltd. 


| 
| 
| Dept. T.E., Head Office and Factory, 
Ina Works, Dafen, Llanelly, Carms. 
| Telephone: Lianelly 4312/3/4 
| Telex: 4816 


INA Bearings are manufactured in Great Britain, France and Western 
Germany. 


ill SHAUL UULYUULUUUADADDOVAHLUUUADDAAHAEUUULIUUUUOGHHALLAUIOOOOUUAVUADLIOOTOEVAYTHUOUUUOUDOVHEHUAUOOODODOASUAULAUVPDOAUVUAUOOOODADGAALUUUUOOOOODASLHUOUODAELALUAUUOOOOSAHSUOOUOAAASTAUOODOOOPOPESOOENAOOULLAO AAA 
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Mo problem wilh. 
laa caw followers 


| 





Precision made, | 
incorporating Ina 
Needle Cage. | 





SEND FOR COPY OF 


THE NEW TECHNICAL 


HANDBOOK AND NEW 


136-PAGE CATALOGUE. 





Enter No. 681 on reply card | 





TEPHAIR 


SPACE HEATING 
_SAVES MONEY 









ZEPHAIR automatic industrial air 
heaters are self contained. No 
boilers and accessories, ducting or 
special foundations are required 
and they can be easily installed ina 
few hours. Full heat output—at 
84% efficiency—is available under 
thermostatic control almost in- 
stantly, when using light or 200 
seconds oil, coal or gas, which are 
smokelessly burnt. Sized from 
125,000 B.T.U.’s per hour upwards 
to suit the heating requirements. 


°F. A.M P.M 
AUS ee aE BE Be eC a ee 


55 
50 
35 
bie] 
35 
30 


Warmth at working-level— quickly 


ZEPHAIR heating gently re-circulates warm air where it 
is most needed and ensures temperature uniformity. It can be used by itself or 
to supplement an existing system. There is no frost 

damage risk and close temperature control is possible. 


EPHAI 


LemMite ob 





1 Brandon Road, York Way, London, N.7. 
Telephone: NORth 2245/8 

50 Wellington Street, Glasgow, C.2. 
Telephone: Central 5323/4 

and at 


BIRMINGHAM ° BRISTGL - CARDIFF - LEEDS - LEICESTER - LIVERPOOL - NEWCASTLE 
a = = WwPS—85 
Enter No. 682 on reply card 
















DIESEL, ELECTRIC 2 g STEAM 


CRANES 


GRAFTON CRANESLTD. | 
BEDFORD, ENGLAND. | 
Established 1880 1 


\ 


\ \ Telephone: Telegrams: 
2490 GRAFTON, BEDFORD 














POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 


Enter No. 683 on reply 
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Forging ahead..... 


Pik tw 





& 





JOHN 


HT 


FORGEMASTERS 


Fine steel is made and controlled in its making by 
teamwork—research teams—works laboratory teams— 
the craftsmanship of steelmelters, rolling mill and forge 
teams. Many of the present generation on the shop floor 
are sons and grandsons of men who built the early 
reputation of Sheffield for the world’s finest alloy steels. 


Firth Brown are proud to have the resources, clear 
headedness and innate skills of many such craftsmen. 





HEAVY ENGINEERS 


STEEL FOUNDERS 


BROWN LIMITED SHEFFIELD ENGLAND 
Enter No. 691 on reply card 
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HEAVY DUTY 


ROLL TURNING LATHE 





Specially designed for turning chilled iron and 
steel rolls, this new Swift Type RL2I lathe incorpor- 
ates the most up-to-date features to ensure accurate 
production of work over a long period of service. 

The drive is by means of a Ward-Leonard Set 
with an 8 to | overall range. The headstock illus- 
trated on the right is a powerful all-geared type 
which, in conjunction with the 100 h.p. D.C. variable 
speed motor provides an overall speed range from 
$ to 48 r.p.m. 

The slides are arranged to traverse past the 
tailstock so that for finishing cuts the left-hand 
saddle can be traversed the full length of the roll. 
The saddle and apron units have self-contained 
drives and thus the conventional feed box and 
shafting are eliminated. 


GEORGE SWIFT & SONS LTD. 


HALIFAX - ENGLAND 
Member of the Asquith Machine Tool Corporation 











MAXIMUM LENGTH ADMITS SPINDLE SPEEDS 

DIAMETER OF BETWEEN IN CONJUNCTION WITH AN. 

ADMITTED BED CENTRES 8:1 VARIABLE SPEED MOTOR 
42” 30’ 9” 18’ 0” 3 to 6 r.p.m. 3 to 24 r.p.m. 











1$to22r.p.m.6to48r.p.m. 





Sales and Service for the British Isles 


DRUMMOND-ASQUITH LIMITED 


Member of the Asquith Machine Tool Corporation 








KING EDWARD HOUSE, NEW ST., BIRMINGHAM Phone: Midland 3431. 


Also at LONDON Phone: Trafalgar 7224 & GLASGOW Phone: Central 0922 


$372 


Enter No. 701 on reply card | 
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for 


INDUSTRY 








LAYCOCK ENGINEERING LTD 


(Dept. E) 
Victoria Works «+ Millihouses « SHEFFIELD 8 


tit 
Member of the bind Birtield Group 





Enter No. 711 on reply card 





_¥& When ‘near enough’ 
| is not good enough... 


PRECISION TORQUE SPANNERS 


L3 TEST RIG 






% Control torque application automatically 






%& Make overloading impossible 





DESIGNED FOR THE HIGHEST STANDARD OF ACCURACY 





% Do not depend on the vision, care or skill 
of the operator for their accuracy 





Some leading users of “ACRATORK” equipment 





%* Are unaffected by side loads 





i Sir W. G. Armstrong Whitworth Aircraft Ltd. 
British Overseas Airways Corporation - British European Airways Corporation 
Bristol Aircraft Company Ltd. - The British Thomson-Houston Company Ltd. 
4 The De Havilland Aircraft Company Ltd. - The English Electric Company Ltd. 
Ferranti Ltd. - The General Electric Company Ltd. - Girling Ltd. 
Hawker Aircraft Ltd. * Humber Ltd. - Imperial Chemical Industries Ltd. 
Marconi’s Wireless Telegraph Company Ltd. - Ministry of Supply, 
National Coal Board - F. Perkins Ltd. - The Plessey Company Ltd. 
Rolls Royce Ltd. - A. V. Roe & Company Ltd. - The Royal Air Force. 
S. Smith & Sons (England) Ltd. - Standard Telephones & Cables Ltd. 
United Kingdom Atomic Energy Authority - Vauxhall Motors Ltd. 
Vickers-Armstrongs (Aircraft) Ltd. 






%* Give precision results with unskilled labour 






% Retain their accuracy for long periods of 
continuous use without attention 









Sixteen models provide 

for loads up to 850 Ibs/ft 
Also Hydraulic Torque Generators 
for loads up to 3,000 Ibs/ft 






World Distributors 


CORY BROTHERS & CO LTD 


CORYS’ BUILDINGS - CARDIFF : Telephone: Cardiff 31141 














Enter No. 712 on reply card 








i July 8, 1990 THE ENGINEER[|THE 





























Three Stage Condensate 


Extraction Pump. 


THE MIRRLEES WATSON COMPANY LTD 


45 Scotland Street, Glasgow, C.5 
Telephone: South 2701/4 


Enter No. 721 on reply card 








to the glass 
industry, 
over fifty 
Linatex 
pumps are 
no optical 
illusion 





In the famous glassworks of 
Pilkington Brothers Limited, 
there are more pumps than 
weeks of the year. These 
Linatex pumps handle highly 
abrasive sand slurry and rouge. 
Being Linatex lined, they can 
operate for years on end with- 
out maintenance. A wonderful 
tribute to Linatex, who make 
the most abrasive-resistant, 
long-lasting pump in the world 


1 3-14” model A Rouge pumps. ° 
2 4-2” Pumps and 1-1” pump on an erperimentat rig. 

8 2-5" and 2-3” Sand pumps at Windle Sand Wash, oe 
4 4-5" Sand pumps on grinders. y i ‘HE R I A I 

A WORLD-WIDE SERVICE TO INDUSTRY 


i> WILKINSON RUBBER LINATEX LTD * CAMBERLEY * SURREY * Tel: Camberley 1595 Factories and Distributors throughout the World. 
Enter No. 722 on reply card 
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Illustration shows part of two complete trains used to deliver. 


UMMERSON 
Designing’ wins 
ig Thailand 
contract for rails 
and switches 


In the face of keen world wide competition, Summersons obtained a contract 
from the State Railways of Thailand comprising 115 turnouts angle 1 in 10, 
complete with over-riding switches and cast manganese vee pieces, also 
Seven diamond fixed crossings, angle I in 10, including two acute crossings with 
ast steel vees and two obtuse crossings. Ancillary equipment was also 
papled. 

ood designing was a deciding factor, and Summersons 120 years of experience 
pf designing, manufacturing and laying railway track stood them in good 
pred. Write for a copy of Summersons Book of Railway Sidings. 








THOMAS SUMMERSON & SONS, LTD., MOWDEN HALL, DARLINGTON 
DARLINGTON 5226 


Enter No. 731 on reply card 
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The RIGHT pressure 
Add the time... 
a 







PRESSURE REGULATORS 


For any kind of air-operated equipment, there is 
One pressure at which it is designed to operate 
most efficiently. At a higher pressure the equip- 
ment will wear excessively — with no significant 
increase in output — and compressed air will be 
wasted. A Norgren Pressure Regulator ensures 
that each tool,valve or cylinder receives the 
exact pressure at which it operates most 
efficiently and maintains that pressure even 
though the line pressure may fluctuate. 
SAVE maintenance costs, CUT com- 
pressed air wastage and IMPROVE per- 
formance. Write now for full details. 


COMPRESSED AIR FILTERS 
REGULATORS, LUBRICATORS 


C. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE Tel : Shipston-on-Stour 110 & 106 


COMPRESSED AIR NEEDS 419 EQUIPMENT 


M-W.136 


Enter No. 732 on reply card 











NETHERTON 
IRON WORKS, 
KILMARNOCK, 

SCOTLAND 
Grams and Cablegrams : 
“BARR KILMARNOCK” 


Telephone : 
KILMARNOCK 791 


THOMSON 


& Co. Lid. 


We Manufacture 


DISHED AND FLANGED DRUM ENDS. 
FLAT AND FLANGED TANK ENDS, 


FLANGED COMPENSATING PLATES. 
FLAT COMPENSATING’ RINGS. 
EMBOSSED MANHOLE DOORS. 





SINGLE FLANGED NOZZLES. 
DOUBLE FLANGED STANDPIPES. 
PIPE LINE FITTINGS INCLUDING 
BENDS, TEES, CROSSES, REDUCERS, 
CAPS, SADDLES AND SLEEVES. 
PIPE LINE FLANGES, SLIP-ON 
WELDING NECK AND BLANK, 
MISCELLANEOUS PRESSINGS 
AND FORGINGS. 


London Office :-— 
10, NORFOLK STREET, LONDON, W.C.2 


TUBENPIPE, PHONE, LONDON 
Telephone: COVENT GARDEN 0315/6/7 


Telegrams : 
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THERMOSTATIC 
VALVES 


for 
CONTROLLING 
STEAM SUPPLY 
TO HOT WATER SURFACE PLATES AND TABLES. Made 
CALORIFIERS, from hard close-grained cast iron. Sizes from 


Etc. 
The 
HORNE 


ENGINEERING Co. Ltd. 
35 PITT STREET, GLASGOW 


Enter No. 741 on reply card 











STEEL FRAME 
BUILDINGS 


OF EVERY DESCRIPTION 
Factories, Sheds, Mill Buildings, 
Foundries, Bungalows, Etc. 
SPECIALITIES 


Pit Headgear, Pumping Stations. 
Power Stations. 


Bridgework and Riveted Work 
of all descriptions. 


BROWNLIE and 
MURRAY LTD. 


POSSIL PARK, GLASGOW 
LONDON, 12, QUEEN VICTORIA ST, E.C.4, 
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LAPPING BLOCKS. Made from hard close- 
Sy grained cast iron surfaced on top and bottom 
faces and grooved for lapping. Complete with 


July 8, 1960 








O00060 





©9006 





cAOWn 























é6in. by 4in. up to 12ft. Oin. by 6ft. Oin. in Grade 
**A”’ and ‘‘B”’ accuracy. 


GRANITE SURFACE PLATES AND 
TABLES. Made from hard close-grained black 
Swedish granite. Sizes from 8in. by 8in. up to 
10ft. Oin. by 5ft. Oin. 


SINE TABLES. Simple or Compound Angle 
types. Supplied with Electro Magnetic, Non- 
electric Magnetic or ‘‘T’’ slotted work facesg 
Sizes 8in. by Sin., 10in. by 5in. and 12in. by 8in, 


ANGLE PLATES AND BOX ANGLE 
PLATES. Made from hard close-grained cast 
iron and rigidly designed for stability. Grade 
“A” and “*B”’ in all sizes. 


STRAIGHT EDGES. Cast Iron Camel 
Back and ‘‘|’’ Section types from 12in. up to 
16ft. Oin. 


PARALLELS. Hardened Tool Steel to B.S.S, 
Grade ‘‘A’’ and *‘B’’. Complete in wooden 
case. Sizes 4in. up to 16in. 


MAGNETIC CHUCKS. Made from high 
permeability steel castings and having excep 
tional holding power. Sizes from 12in. ty 6in 
up to 72in. long. 


DEMAGNETISERS. Of new design to cope 
with all demagnetising probiems. 


cover for each face. Sizes 6in. by 4in. up to 
12in. circular. 


WINDLEY BROS - LTD 


CROWN WORKS 


CHELMSFORD - ENGLAND 
Telephone CHELMSFORD 2224 
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implified Control with NEUMO 


AIR OPERATED PUMPS & MOTORS 


Many industrial users are finding that control of liquid flow by 
means of a simple valve in the delivery line is all that is required 
when using Neumo positive displacement air operated pumps. 
This valve may be at any distance from the pump enabling opera- 
tors to control pumps at distant points of delivery. 

The system is reliable because no extra control gear is employed, 
the pump merely stalling by back pressure in the delivery line and 
recommencing delivery upon release of the pressure. The possi- 
bility of raising undue pressure in the line is avoided by automatic 
over-load devicés in the pump which can be set to come into 
action at a predetermined pressure. 







Pumps are made in a wide variety of 
materials to cope with all liquids. 
Neumo motors containing only two 
moving parts are a safe, reliable means of 
obtaining reciprocating motion and again 
may be stalled without damage. 


Write for further details to: 


NEUMO LIMITED 


South Coast Road, Peacehaven, Sussex. 
Telephone: Peacehaven 2115 & 3354 











——*! | 
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CRACK 
DETECTION 









by the METROFLUX 
MAGNETIC CRACK DETECTION APPARATUS 


The Metroflux Type “SA” Universal Crack Detector will locate 
cracks lying in all directions. 

The extremely flexible design of this new machine enables all 
general magnetic crack detection work to be carried out. 
Specimens up to 78” long can be accommodated. 
Transportable units, Types “MB” and “‘P”’, suitable for testing 
welded structures, are included in the Metroflux range. 


For further particulars, write to vour 


local AEI office or direct to— 


Instrumentation Division 


(AED Scientific Apparatus & X-Ray Department 
Associated Electrical Industries Ltd. 
TRAFFORD PARK, MANCHESTER I7 nye 

Enter No. 751 on reply card 
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STURTEVAN 


-_ 











A copy of our Stock Standard Fan Catalogue number E2207 will be supplied 


on request. It contains comprehensive details of speeds, powers, weights 
and capacities and ensures an accurate choice from a selection covering 


all types of applications. 


<Ge yeen  eme 


STURTEVANT ENGINEERING CO. LTD., SOUTHERN HOUSE, CANNON STREET, LONDON, E.C.4 


AUSTRALIA: STURTEVANT ENGINEERING CO. (AUSTRALASIA) LTD., 400 SUSSEX STREET, SYDNEY, N.S.W. 


STOCK STANDARD 





FAN S 


Enter No. 761 on reply até 
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‘MACHINE CUT GEARS 


We guarantee the teeth of all wheels cut by us to 
be correct, and all work is examined and checked 
before being despatched. Each gear wheel of a 
pair is run in correct relative position to the other 
in a special gear-testing machine. 


Our booklet ‘MACHINE CUT GEARS” contains much 
information of interest and use to engineers. A copy 
will be sent on request. 


ge RE oR 











SPUR WHEELS 
WORM GEARING 
SPIRAL WHEELS 
BEVEL WHEELS 
RACKS 

FIBRE PINIONS 





_THE ABBOT ENGINEERING CO LTD. 


22 SMITHHILLS PAISLEY 
Telephone : PAISLEY 4272 Telegrams : ‘‘ ABBOT, PAISLEY” 
AN ASSOCIATED COMPANY OF BUTTERS BROS. CO. LTD. 
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THE 


SKERNE WORKS 
LIMITED 


ALBERT HILL, DARLINGTON 
Tel: DARLINGTON 5612 


PRESSINGS 
PRESSED SECTIONS 
COLD FORMED SECTIONS 
FABRICATIONS 
MACHINED PARTS 


IN ALL METALS 


All enquiries promptly dealt with 
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/ ne speed of your machine ? 


Peak production means optimum speeds. Check 
nad this speed with a— 


SMITHS Hand Tachometer It will measure 
Rotational, Linear or Surface Speeds in r.p.m. or 
f.p.m. (metric readings if necessary) to within 


SMITHS +: 4% even in awkward places. 


FOR IMMEDIATE DELIVERY IN FIVE MODELS 
A.T.H. 4 (o—50,000 r.p.m.), A.T.H. 6 
(o—10,000), A.T.H. 7 (0—20,000), A.T.H. 10 
(o—5,000), A.T.H. 24 (0—4,000), for both 
directions of rotation. 


p/ PRICE (Complete with case and accessories) 
£14.14.0 


Postage and packing 4/6 extra 


Write now to 


Telephone: GLAdstone 1236 


AP/403 Chronos Works, North Circular Road, London, N.W.2. 
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McNEIL 


manhole doors 


for atr-receivers, 


boilers, etc. 








HEAVY STEEL PRESSINGS 


FOUNDRY LADLES 
FABRICATED STEELWORK 

WELDED CENTRAL 
HEATING BOILERS 


CHARLES McNEIL LIMITED 


KINNING PARK HYDRAULIC FORGE 
570 SCOTLAND STREET, GLASGOW, S.1. 
Grams: “‘McNeil, Glasgow” Phone: South 1131 
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For a 
long 
service 
life 
without 
trouble 


HEAVY WOVEN WIRE 
PERFORATED METALS 
FINE WOVEN WIRE 
WEDGE WIRE 
CONVEYOR BELTS 
































ESTABLISHED 
i799 





N. GREENING AND SONS LTb,! 


Telephone 








BRITANNIA WORKS 
WARRINGTON - 


WARRINGTON 3240! 
Telegrams 
GREENINGS, WARRINGTON 
Telex No. 62195 





ENGLAND 
P.O. BOX 22 








NG 92 
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HIGH EFFICIENCY ‘TARGET’ 


—Gas Burners for all purposes 








Many new gas burner applications are 
possible by the introduction of ‘* Target” 
gas burners. In this system, air and gas 
are intimately mixed producing pencil 
flames of high intensity which require no 
additional air for combustion. It is therefore 
suitable for use in the open or in closed 
combustion spaces. The velocity of the 
mixture issuing from the jets promotes 
turbulence and high rates of heat transfer. 
The burner consists of mutiple jets which 
can be arranged to suit any flame pattern. 


Write for Bulletin GB.I 


DOWSON & MASON LIMITED 


ALMA WORKS LEVENSHULME MANCHESTER 
Telephone : HEATON MOOR 6251 (Slines) Telegrams: Gasify, Manchester 19 








Enter No. 783 on reply card 









Keep em 








fol Neck 
ricanls 


THE IRONSIDES LUBRICANTS LTD. 
DAW BANK ~ STOCKPORT - CHES. 
Tel: STOckport 2419 
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A Spiral Casing designed by Boving & Co. Ltd. for the 
Central Electricity Generating Board's Hydro-electric 
Power Station at Cwm Rheidol, Wales. 


Peter Brotherhood Ltd. have the capacity, backed 
by skill and experience, to build prototypes, 

pilot plant and full scale production machines 
for new projects or enterprises. 


PETER BROTHERHOOD LTD 


PETERBOROUGH ENGLAND 


Compressor and power plant specialists for nearly a century 
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An M&C idler for a 24-in. conveyor belt. 


EXAMPLE WITHOUT MAINTENANCE 





1950, the belt conveyor idlers 
sealed for their first life. 

By arrangement, the grease gun * 
was not used. 

1959, still going strong. 


EXAMPLE WITH MAINTENANCE 





1943, sealed for first life. 
Three-shift running. 

Resealed by grease gun at intervals. 
1959, aged 16 years, 

still going strong. 

All the original spare rollers 

are still in store. 





» MAVOR & COULSON LTD 


Bridgeton Glasgow S.E. @ Olive Grove Road Sheffield 2 @ 36 Victoria Street London $.W.| 
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im steel 





Massive Webs, such as the one 

illustrated, are cast in steel for use 

in large Marine Engines. Made in 

mild steel, similar castings have 

been used in crankshafts to give a 

lifetime’s service at sea. Compared 

with other and earlier production 

methods, they show a direct cost 
saving of 13% and illustrate how 
sound steelcastings froma modern 
steel foundry can meet arduous 
duties at less cost. Have you 
considered if this economy can be 
made with your components by 
casting in steel ?. Why not callin 
; £aN a steel foundry engineer at the 
i . 4 design stage and take advantage 
: : ] of steel foundry know-how. 











THE BRITISH STEEL FOUNDERS ASSOCIATION 


Broomgrove Lodge, Broomgrove Rd., Sheffield 
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AND NOW... 


-tier for small motor starting 


The Belmos ‘H_ range eight-tier cubicle can accommodate eight 
direct-on-line starters suitable for the control of squirrel-cage motors 


up to 74 h.p. at 440 volts. Each starter is fitted with a load-breaking 
The cubicles are designed to 


isolating switch and is housed in a plug-in chassis for accessibility 
be grouped into flush-fronted 

and speed of servicing. 
control boards and, with the ae S ee 


provision of simple local and 


This unit is fully described in leaflet K 500 which will be 


remote control arrangements, ‘set auvaamess 


are eminently suitable for 
group control of continuous 
processes. They can be lined 


up with the four- and five-tier 





cubicles of the ‘ G ’ range, : a 
which house larger Hie re 2 
6% 
starters for motors up to ; FS F i 
“e ; 
approximately 90 h.p. at j the Belmos eompany limite 
440 volts. bak senks-s LANARK SHIRET 


LONDON: GLASGOW: BIRMINGHAM : NEWCASTLE MANCHESTER: SHEFFIELD «= CARDI!D 
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Photograh by courtesy of North Thames Gas Board 


Feeders for Industry 


“We invite you to send for a copy of our faclift 
materials handling brochure 


RICHARD SUTCLIFFE LTD - HORBURY - WAKEFIELD Pritain’ Veto Convayors 
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ONE HOLE FREE 
IN EVERY THREE 


The Speedicut ‘‘Chipbreaker’’ Drill operates at 
50% to 400% higher feed rates, with the safety 
given by chip control. It will therefore drill at least 
three holes in the time normally taken for two. 








We can demonstrate this to you on your own 
equipment. 









There are real savings here, particularly as you also 
get more holes between regrinds. 





Visit us at the International 
MACHINE TOOL EXHIBITION 

OLYMPIA STAND 312 
GRAND HALL GALLERY 












” «&CHIPBREAKER” 
DRILLS 


FIRTH BROWN TOOLS LTD., 


SPEEDICUT WORKS - CARLISLE STREET EAST: SHEFFIELD 4. 
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Helping to 
sweeten it 
is our 
cup of tea 


Tea needs sugar. Sugar needs refining. Refineries 

need gears. Big gears, heavy gears, reliable gears. That’s where the 
Jackson Division of David Brown comes in. 

What, in particular, can David Brown offer? First, the advantages in speec 
and reliability of having casting, machining and cutting 

carried out in the same organisation. Second, the capacity to produce 
heavy-duty gears—spur, helical or bevel—up to any 

size and weight for any industry and every bit as accurately as you need. 
Third, the finest advice on heavy gear 

design problems that you will find anywhere. 
Behind every ‘Jackson’ gear there are over 100 years of 

sound technical experience. In front of every ‘Jackson’ gear 

there is a long, long life of hard, hard work. And the bigger 


your requirements, the better David Brown can handle them. 








DAVID 
BROWN 


THE DAVID BROWN CORPORATION (SALES) LIMITED 


; 


4 


a 
— 
a 
— 
— 
— 
a 


JACKSON DIVISION ‘ SALFORD WORKS *‘ HAMPSON STREET * MANCHESTER 5 


Telephone Blackfriars 3577 (4 lines) 
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KING DICK 
STILLSON 
PIPE WRENCHES 


King Dick Stillson Pipe Wrenches 
maintain the same high standard of 
quality expected with all our tools. 
The jaws are subject to a very rigid 
heat treatment control and are 100% 
hardness-tested to ensure reliability. 
All the individual parts are inter- 
changeable. 


Available in 8”, 10”, 14”, 18”, 
24”, 36” and 48” sizes. 


_Write for illustrated leaflet. 








ins ese wn 


KING DICK ) 








W 











ABINGDON KING DICK 'LTD., Abingdon Works, Kings Road, 


Tyseley, Birmingham II, England. 
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AIR CLEANSING... 
THE TORNADO WAY 


Mr. Manufacturer please do not allow your employees to 
work in conditions where air pollution exists. 


Dirt costs time and money ! 


For a very reasonable outlay you can protect your staff from 
dangerous fumes, grit and dust, by using the : 


TORNADO CLEAN AIR EQUIPMENT 
Are you interested SIR ? 


If so please phone at once and allow us to quote, 


Fully trained personnel are at your disposal. | 
LTD. | 


BARNET METAL CO. 
Brookhill Road, New Barnet, Herts, 


Elektron House, 
Telephone: BARnet 3901/5187 


Ne 
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10, TON 
ROLLER TURNTABLE 
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is 
i 
| 
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---) 


IT being a quality fabrication in 
mild or stainless steel, or light alloys 


SPENCER & SONS 


(MARKET HARBOROUGH) LTD. 








We shall be pleased to have your enquiries. GREAT BOWDEN ROAD MARKET HARBOROUGH TEL 2651/2 
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1834-1959 A Century and a quarter of engineering 














Axial flow blower 
for blast furnace, 
Type AC 12st. 75 


supplied to the t ih # S eco n d 


Steel Company 
ow  Turbo-Gompressor © 
Margam ‘B’ Station - 
installed at 
Air intake 140,000 c.f.m. M a r g a m & Bg 4 


Delivery Pressure 35 p.s.i.g. 
Power input 12,000 k.w. 


write for literature to 


SULZER BROS. (LONDON) LTD. 





31 Bedford Square, London, W.C.| 


Telephone : MUSeum 7890 
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Hats off to Wellington! 


In the finishing shop they’re old hands, but none of them 
remembers a time when they weren’t using the coated 
abrasives with the Wellington trade mark. They’re Oakey 
abrasives — made by perfectionists for perfectionists, 


ee 


COATED ABRASIVE PRODUCTS 
FOR ALL METAL TRADES 





IN BELTS - DISCS - SHEETS & COILS 


JOHN OAKEY & SONS LTD 
Wellington Mills - London - S.E.1. 
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gx Machining lime and Gos 
ESCO Rotocast 











BRONZE BUSHING 
GEAR BLANKS 


. a The inside diameter is supplied rough machined. 
Standard 13” lengths 








< EVRE SMELTING CO. LTD. 


Makers of TANDEM WHITE METALS, PHOSPHOR BRONZE RODS (CHILL 
CAST and CONTINUOUS CAST), BRONZE INGOTS 


TANDEM WORKS MERTON ABBEY LONDON SWI9 Tel: Mitcham 2031 °* ALUMINIUM WORKS WILLOW LANE MITCHAM SURREY Tel: Mitcham 2248 
Enter No. 882 on reply 
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How do you like 
your suspensions ? 


eet Oe 


You can have Foliac Colloidal Graphite 
Dispersions in a variety of carriers, for 
example water, alcohol or white spirit— 
depending on the industry you are in and the 
application you have for these remarkable 
fluids. They can be sprayed or brushed to 

form electrically conductive coatings, and 
they can save pounds in die costs when 
used as lubricants and parting agents in 
die-stamping. They act as lubricants in 
drop forging too, and in metal, wire or 
glass extrusion processes, and they keep 
moving parts moving under high 
temperature conditions that would 
simply burn up oils or greases. 
Why not ask our representative 
to call ? 








ce en 











FOLIAC 





ee Geapyire BPN 


GRAPHITE 
|PRODUCTS 
LIMITED 


ONE OF THE MORGAN CRUCIBLE GROUP OF COMPANIES 


Northfields * Wandsworth Park * London $.W.18 Telephone VANdyke 6422 


GD 203 
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10 ton Steam Perma- | 

nent Way Crane. 

Metre Gauge. Duty: 

10 tons at 16 ft. radius 

propped; 5 tons at 
14 ft. radius free 









3 Motor, electrically 

nto 8 ud oe 
rane. Duty: tons 
at 22 ft. radius, 

































— _ foe _" Se 
TAYLOR & HUBBARD 


Lifting, Leicester " 











Te 
« 
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ODDIE FASTENERS 


PAT. NO. 507249 


THE GENERAL PURPOSE FASTENER 
FOR ENGINEERS. 


Simple — Positive —Self-Locking. 
Made in a variety of types and sizes. 
Special Fasteners to suit customers’ 
requirements. 


Used on aircraft, automobiles, coaches, 
caravans, rail coaches, electrical, radio and 
radar units, refrigerators, marine craft, 
display equipment, etc. 

For quickly detachable doors, covers, panels, 
access covers, etc. 


For full details and literature apply to 





ODDIE BRADBURY & CULL LTD 
TEL: 55883 


PORTSWOOD RD. SOUTHAMPTON 
CABLES: FASTENERS, SOUTHAMPTON 
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SOLENOID OPERATED 
VALVES 





> 


® Fully Balanced 

© Integral Rectifiers 

® Simple and Robust 

® Pressures 0-500 P.S.I. 
PROMPT DELIVERY 


>» MAXSEAL VALVES LTD 


WOOD ROAD, KINGSWOOD, BRISTOL 











Phone : Bristol 67-3869 
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CLASSIFIED ADVERTISEMENTS 


PUBLIC APPOINTMENTS - SITUATIONS VACANT - TENDERS - EDUCATIONAL - BUSINESSES and PREMISES - 
PATENTS - MISCELLANEOUS - AGENCIES - DIRECTORS - PARTNERSHIPS 


4/6 per line of approximately 6 words. 


Lineage Rate. 


Minimum 18/-. 


Inch Rate. 54/- per single column inch and pro rata. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of }-page (12 column inches) and upwards, e.g., -page £29 10s. 


BUSINESS OPPORTUNITiEs 


12 lines to 1 inch. 


4-page £54. Full page £100. 


FOR SALE : MACHINERY, etc.. WANTED - AUCTION SALES : SITUATIONS WANTED : SUB-CONTRACTING : DESIGN SERVICES - FOR HIRE 


Lineage Rate. 4/- per line of approximately 6 words. 


Minimum 16/-. 


Inch Rate. 48/- per single column inch and pro rata. 


There are reduced rates (i.e., not on a pro rata basis) for advertisements of 4-page (12 column inches) and upwards, e.g., 4-page £25 10s. 





12 lines to 1 linch. 


4-page £48. Full page £90. 


Run-On and Semi-Displayed Styles. Both these styles are available for single column width advertisements of any depth up to 12 inches, 


Displayed and Illustrated Styles. The minimum size for a Displayed advertisement is 3 inches single column, for an illustrated advertisement it is a 


Copy Dates. Tuesday for publication on Friday of the same week. If proofs are wanted, copy is required on Thursday for publication on Friday of the following week, ; 


Thereafter the sizes for both progress in steps 3 inches deep across 1, 2, 3 or 4 columns. 
Use of Box Number. 2/- which includes forwarding of replies. 


Advertisements for publication should be addressed to:—Classified Advertisement Dept., ‘‘ THE ENGINEER,” 28 Essex Street, Strand, London, W.C.2 
Urgent advertisements may be telephoned to CENtral 6565. 





PUBLIC APPOINTMENTS 


AUSTRALIAN INSTITUTE OF 
NUCLEAR SCIENCE AND 
ENGINEERING 





POST-DOCTORAL FELLOWSHIPS 





A small number of POST-DOCTORAL FEL- 
LOWSHIPS in the field of Nuclear Science and 
Engineering will be awarded to British subjects 
holding the Degree of Doctor of Philosophy or 
equivalent, who are domiciled in Australia, or are 
prepared to come to Australia. : 

Fellowships will be tenable at any Australian 
University or with the Institute at Lucas Heights. 
Preference will be given to candidates whose research 
projects require use of the facilities available at the 
Research Establishment of the Australian Atomic 
Energy Commission. Initial tenure will be one year 
commencing in the second part of 1960, and exten- 
sions to a total period of three years may be granted. 
Emolument will be not less than £A1750 per year 
and funds for equipment and other expenses may 
be provided. ae 

Nominations by Universities or other institutions, 
or applications by qualified candidates, will 
received by the Institute up to 31st August, 1960. 

For further particulars enquiries should be 
addressed to the Scientific Secretary, Australian 
Institute of Nuclear Science and Engineering, Private 
Mail Bag, Post Office, Sutherland, N.S.W., Seeseee- 





UNIVERSITY OF LEEDS 


DEPARTMENT OF MECHANICAL 
ENGINEERING 








The University of Leeds intends to appoint a person 
to be in charge of the technical staff within the 


PUBLIC APPOINTMENTS 


UNESCO 
TEHERAN, PERSIA 


TECHNICAL ASSISTANCE 
APPOINTMENT 


UNESCO requires a SPECIALIST IN MECH- 
ANICAL ENGINEERING for one or two years 
(renewable) appointment at Teheran, Persia, Poly- 
technic Institute. Duties : (1) to teach in the Junior 
College of the Institute, (2) to help in the setting up 
of courses, to plan and equip laboratories. 
Qualifications : Mechanical Engineering degree, 
experience of teaching Strength of Materials, Mech- 
anics of Machines and Applied Mechanics, and 
experience of their industrial application in produc- 
tion. Working knowledge of French. Salary : 
£2607 plus allowances. All emoluments tax free. 
For Job Description and application form apply to 
Ministry of Labour (E.9), Almack House, 26, King 
Street, London, S.W.1. E5327 





ROYAL TECHNICAL COLLEGE 
SALFORD 








DEPARTMENT OF MECHANICAL 
ENGINEERING 





LECTURER 





Applications are invited for the appointment of a 
LECTURER to be concerned with the teaching of 
Workshop Practice to full-time students of Science 
and Technology, the teaching of Production Engin- 
eering subjects and the Technology of Machine Tools, 
together with the organisation of related facilities. 

Applicants should have a degree in engineering or 
other good academic qualifications, together with 





Department of Mechanical Engineering. pp i } 
should hold a university degree or the qualification 
A.M.I.Mech.E. The Department will shortly be 
moving into a new building and will have a greatly 
increased area of laboratories and workshops, and 
the person appointed will be in charge of technicians 
in these. The successful candidate will be directly 
responsible to the Head of the Department and will 
receive a salary on the scale £1050 by £50—£1400 by 
£75—£1850 (efficiency bar probably at £1550), 
according to age, qualifications and experience. | 
ee meg (three copies) stating date of birth, 
qualifications and experience, together with the names 
of three referees, should reach the Registrar, The 
University, Leeds, 2, (from whom further particulars 
may be obtained) not later than 8th meanest 





UNIVERSITY OF LONDON 


DEPUTY ENGINEER 








DEPUTY ENGINEER, University of London, 
Senate House. Applications are invited from 
professionally qualified Engineers with practical 
experience in the control of staffs and the mainten- 
ance of large-scale heating, and electrical installations 
for the post of Deputy Engineer located at Senate 
House, Bloomsbury. He will be responsible to the 
Resident Engineer for the provision and supervision 
of all engineering services for the developing Blooms- 
bury site, including direct electric, oil-fired and 
thermal storage heating installations, ventilation and 
air conditioning plant. Salary scale : £1050 by £50 
to £1350 (starting point according to age and experi- 
ence). : Generous leave, superannuation and family 
allowances. Applications, stating full details of 
training and experience, by 1 September, 1960, to the 
Maintenance Officer, University of London, Senate 
House, W.C.1, from whom further particulars may 
be obtained. E5335 





UNIVERSITY OF MELBOURNE 





SENIOR LECTURER IN INDUSTRIAL 
ENGINEERING 





Applications are invited for the position of 
psa} LECTURER IN INDUSTRIAL ENGIN- 
EE £ 


The salary range (at present under review) is 
£A2200 to £A2600 per annum. Commencing salary 
will be fixed according to qualifications and experi- 
ence. Superannuation similar to F.S.S.U. in Great 
Britain will be provided. 


Conditions of appointment can be obtained from 
the Secretary, Association of Universities of the 
py Commonwealth, 36 Gordon Square, London, 

Applications close, in Australia and London, on 
31st E5337 


ugust, 1960, 


g or industrial experience. Experience in 
machine tools or related industry, or knowledge of 
foundry work or welding, would be additional quali- 
fications. 

The salary range is £1370 p.a., rising to £1550 p.a. 
The commencing point may be above the minimum 
depending upon qualifications and experience. 

Further particulars and forms of application may 
be obtained from the Registrar, Royal Technical 
College, Salford, 5, Lancs., and should be returned 
to him by 15th July, 1960. E53 





COLLEGE OF AERONAUTICS 


LECTURER IN OPERATIONAL 
RESEARCH 








Applications are invited for the appointment of 

LECTURER in the new Statistics and Operational 
Research Unit being formed at this College. 
_ In addition to the current teaching programme, 
it is intended to offer one-year courses in Operational 
Research for post-graduate students, which are 
expected to receive considerable international 
support. 

Facilities for research are available including the 
use of a Pegasus computer and a well-equipped 
Operational Research laboratory. Close contact 
with industry has been established and the unit will 
investigate and endeavour to provide solutions of 
real industrial problems. 

Candidates should be graduates with a minimum 
of three years industrial experience in Statistics or 
Operational Research. A knowledge of computers, 
work study and some consultancy experience would 
also be an advantage. 

Applications, giving full particulars and quoting 
the names of three referees, should be sent to : 

The Recorder, 
The College of Aeronautics, 
Cranfield, 
Bletchley, 


Bucks, 
from whom further particulars may be obtained. 
ES 








LONDON COUNTY COUNCIL 


MECHANICAL ENGINEERS 








MECHANICAL ENGINEERS required (a) to 
assist in preparation of drawings and specifications 
for large pumping plants, ventilation systems, steam 
plants and boilers ; (b) for valuation of existing 
machinery and estimates of costs for new equipment. 
Practical experience of engine and plant mainten- 
ance an advantage. A.M.I.Mech.E. desirable. Up 
to £1500. Pension scheme. Staff restaurant. One 
Saturday only worked in five. Form from Chief 
Engineer. (GS/E/1686/7), L.C.C. County Hall, 
S.E.1. E5330 





PUBLIC APPOINTMENTS 


THURROCK URBAN DISTRICT 
COUNCIL 





ENGINEER AND SURVEYOR’S 
DEPARTMENT 





APPOINTMENTS 





Applications are invited for the following estab- 
lished appointments with an authority of 107,000 
population engaged in a large and varied programme 
of interesting civil engineering work : 

ONE ASSISTANT ENGINEER (Special Grade : 
£785 to £1070 p.a.). Experience in design and con- 
Struction of roads and sewers. 


TWO ENGINEERING ASSISTANTS (A.P.T. 
I/II : £610 to £880 p.a.). Previous experience in the 
office of a Municipal or Consulting Engineer. 

ONE TRACER (Gen. Div. Scale (amended) : 
£335 at age 18 to £595 p.a., according to age). Neat 
and accurate tracer with some drawing office experi- 
ence. 


The Assistant Engineer should be qualified by the 
examination of the Institutions of Municipal or Civil 
Engineers, and for this appointment housing accom- 
modation may be considered for married person if 
applicant lives more than 20 miles from Thurrock. 

Applications, stating age, qualifications and 
experience, and quoting two referees, should reach 
the undersigned not later than 18th July, 1960. 
Canvassing disqualifies. Relationship with members 
or senior officers of the Council must be disclosed 

A. E. POOLE, 

Council Offices, Clerk of the Council. 

Grays, Essex. E5319 





THAMES VALLEY WATER BOARD 





APPOINTMENT OF CLERK/TREASURER 





The Thames Valley Water Board invite applica- 
tions for the post of CLERK/TREASURER. 
Applicants must be professionally qualified account- 
ants, preferably Chartered Municipal Treasurers 
and thoroughly experienced in the financial work 
of a large water undertaking. A legal or secretarial 
qualification will be regarded as an additional 
qualification. 

Applicants must not have attained their 45th 
birthday. The inclusive salary will be in accordance 
with the Lettered Scale H of the Joint Negotiating 
Committee for Chief Officers of Local Authorities— 
£2195 by £60 (4) by £40 (1) to £2475 per annum. The 
Board would be prepared to consider a commencing 
salary in excess of £2195 per annum in special cir- 
cumstances according to the qualifications and 
experience of applicant. Travelling and subsistence 
expenses will be paid according to the Board’s 
approved scale. 

A statement of the terms and conditions of the 
appointment and of the duties of the post may be 
obtained on application to me. Applications giving 
particulars of qualifications and experience should 
be delivered to me not later than 23rd July, 1960. 

Canvassing in any form, direct or indirect, will be 
regarded as a disqualification, and applications are 
to be sent to the undersigned only. 


G. F. DARLOW, 
Clerk to the Board. 
E5290 


Town Hall, 
Reading. 





CIVIL SERVICE 





RESEARCH FELLOWSHIPS 





(3 YEARS) IN 
GOVERNMENT SCIENTIFIC 
ESTABLISHMENTS 





Value £1150 to £1400 p.a. (Senior) and £800 to 
£1100 p.a. (Junior). A very wide range of topics, 
especially in the PHYSICAL SCIENCES ; also 
several vacancies in various branches of BIOLOGY. 
Qualifications : normally first or second class 
honours degree ; evidence of high standard of ability 
in research ; and at least 2 years’ post-graduate 
research experience (3 years for Senior Fellowships). 
No age limits. ® Write Civil Service Com- 
mission, 17 North Audley Street, London, W.1, 
for application form S/5060/60, ES 


PUBLIC APPOINTMENTS 
CITY OF NOTTINGHAM 





APPOINTMENT OF CITY ENGINEER 
AND SURVEYOR 





SECOND ADVERTISEMENT 





Applications are invited from persons who have 
the necessary experience and qualifications for the 
appointment of CITY ENGINEER AND SUR. 
VEYOR at a salary within the scale of £3340 rising 
by one increment of £115 and two further increments 
of £110 to £3675 per annum, the commencing point 
to be fixed according to the circumstances. 


The gentleman appointed will be required to 
devote the whole of his time to the duties of the 
office and will not be permitted to hold any other 
appointment or engage in any other work. 

The appointment carries superannuation and the 
selected applicant will be required to pass a medical 
examination and to contribute to the superannuation 
fund. 

Applications, stating age, previous experience and 
present position, accompanied by two testimonials 
and the names of two persons to whom reference 
can be made, must be delivered to me not later than 


t-page (12 column inches), | 






| 





———————— 


it 


| 


OSS 


the last post on the 15th July in an envelope endorsed 


** City Engineer.” 

The gentlemen who sent in applications in Teply 
to the first advertisement need not send in applications 
again, but must notify me if they desire to be con- 


sidered. 
T. J. OWEN, 
The Guildhall, Town Clerk. 
Nottingham, E5245 





THURROCK URBAN DISTRICT 
COUNCIL 





ENGINEER AND SURVEYOR'S 
DEPARTMENT 





APPOINTMENT OF ASSISTANT 
ENGINEER, A.P.T. V 





Applications are invited for the above appoint 
ment from candidates qualified as Engineers by 
virtue of the examination of the Institutions of 
Municipal or Civil Engineers. Commencing salary: 
£1220 p.a., rising according to scale to a maximum 
of £1375 p.a. Experience in design and construction 
of roads and bridges and/or sewerage and sewage 
disposal is essential. Housing accommodation may 
be considered for married persons if applicants live 
more than 20 miles from Thurrock. Appointment 
pensionable. : 

Applications, suitably endorsed, stating 8 
qualifications and experience, and quoting two 
referees, should reach the undersigned not later than 
18th July, 1960. Canvassing disqualifies. Relation. 
ship with members or senior officers of the Counc! 

i ed. 
must be disclos . = soe 


Council Offices, Clerk of the Council. 
Grays, Essex. E5318 





ADMIRALTY NAVY WORKS 
DEPARTMENT 





PINNER (MIDDLESEX), PORTSMOUTH 
AND GREENOCK 





MECHANICAL ENGINEERS 


Admiralty Navy Works Department 
MECHANICAL ENGINEERS at Pinner 
sex), Portsmouth, and Greenock. ical 
Corporate Members of Institution of Mechani 4 
Engineers. Work comprises design and wpe 
of mechanical services in Admiralty Shore Esta 
lishments (except Royal Dockyards) such as Heating, 
Ventilating, Air Conditioning, Cranes, Machine 
Tools, Civil Engineering Plant, &c. Candidates 
should be at least 32 years of age, and have — 
ence in this or similar work. Salary range | th 
£1285 to £1730 (National Rate), rates vary slighty 
according to location. Appointments unestablis : 
but opportunities later for establishment. Prospe 
of promotion and opportunities for service ors 
Forms from Ministry of Labour, Technical = 
Scientific Register (K), 26 King Street, <= 
S.W.1, quoting C.190/OA. Closing date 22 July, 
1960, £5324 
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PUBLIC APPOINTMENTS 





WEAR AND TEES RIVER BOARD 





SENIOR ASSISTANT ENGINEER 





A.P.T. GRADE IV 
(£1065 to £1220 p.a.) 





Applications are invited for the above vacancy 
from Chartered Civil Engineers or Graduates with 
experience in the design and execution of river 
improvement schemes. A good knowledge is required 
of survey work and hydraulic and structural calcula- 
tions. Experience of direct labour work is desirable. 
The commencing salary will be fixed in accordance 
with experience and qualifications. The successful 
candidate will be required to provide and maintain 
a car not exceeding 10 h.p. (1199 c.c.) with N.J.C. 
Essential Users’ Allowances. Assistance in the 
purchase will be given if required. The appointment 
is pensionable and will be subject to the Local 
Government Superannuation Act, 1953, and to 
medical examination. Assistance in obtaining a 
house to rent can be given to persons not already 
residing in the Darlington area. Application forms 
are obtainable from the Chief Engineer, Mr. C. Clay, 
B.Sc., A.M.I.C.E., at this address and should be 
returned to him not later than 16th July, 1960. 

. E. LAVEN. 
Clerk & Chief Financial Officer. 
“ Greencroft East ”’, 
158, Coniscliffe Road, 


Darlington E5242 








CITY OF BIRMINGHAM WATER 
DEPARTMENT 





APPOINTMENT OF 
ASSISTANT. ENGINEERS 


Assistant Engineers required in New 
Works and Contracts and Distribution 
Sections. Salary within Grade A.P.T. I 
(£630 to £785), II (£765 to £880) or Special 
Grade (£785 to £1070) according to qualifi- 
cations and experience. Appointments per- 
manent and pensionable, subject to medical 
examination. Canvassing disqualifies.— 
Application forms from General Manager, 
Water Department, Council House, Birming- 
ham, 3, returnable by 3rd August, 1960 


E5295 














TENDERS 











INDIA STORE DEPARTMENT 





TENDER REF. NO. 16050/60/BMB/HAL 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
Londen, W.3, invites TENDERS for the SUPPLY 
of : 


TENDER REF. No. 16050/60/BMB/HAL 
TWO HEAVY DUTY HYDRAULIC HIGH- 

SPEED SHAPING MACHINES—339}in. stroke, 

334in. maximum planing width. 

The Tender forms with Schedule and Specifications 
which are returnable on 4th August, 1960, may be 
obtained from the above office (Co-Ordination 
Branch) on payment of a fee of 10s. (not refundable) 
for each Tender. 

Please quote the above reference number. E5338 








COUNCIL 
ES 
ENGINEER AND SURVEYOR’S 
| DEPARTMENT 
APPOINTMENT OF TWO ASSISTANT 
ENGINEERS 
RE 
Applications are invited for the above appoint- 
ments from candidates qualified as Engineers by 
virtue of the examination of the Institutions of 
| Municipal or Civil Engineers, at salaries up to the 
maximum of A.P.T. IV, i.e., £1220 p.a. Experience 
| in design and construction of roads and bridges 
} andjor sewerage and sewage disposal is essential. 
es), Housing accommodation may be considered for 
married persons if applicants live more than 20 miles 
from Thurrock. Appointment pensionable. 
Applications, stating age, qualifications and 
: experience, and quoting two referees, should reach 
the undersigned not later than 18th July, 1960. 
Canvassing disqualifies. Relationship with members 
or Senior Officers of the Council must be disclosed. 
} . E. POOLE, 
Council Offices, Clerk of the Council. 
— § Grays, Essex. E5321 
ESSEX RIVER BOARD 
APPOINTMENTS 
* || Applications are invited for the following perman 
ent posts which are subject to the Local Government 
' Superannuation Acts, 1937-1953 : 
f 1. AREA E ER, South Eastern Area 
| (Rettendon), A.P.T. V (£1220 to £1375). . 
Applicants should be Chartered Civil Engineers 
have | with some years’ experience in the design and excu- 

r the |/) tion of River Board works. A car allowance on the 

UR. || Essential Users’ scale will be payable. 

ising 2. CIVIL ENGINEERING ASSISTANT. Salary 

nents fy between A.P.T. I (£610 to £765) and Special Grade 

point |f (£785 to £1070) according to qualifications and 
experience. amy ° 
j Applicants should be Chartered Civil Engineers 
, ‘© experienced in coast protection works and/or the 
design and calculation of river improvement 
nt schemes or surface water sewerage schemes. 
Applications, giving details of age, education and 

1 the | previous experience and the names of three referees 

dical § with a knowledge of the applicant’s technical experi- 

ation Bence should be submitted to the Engineer to the 
Board at the address given below by the 20th July, 

rand 1960. 

nials W. S. J. BEW, 

ence ‘Rivers House, Clerk of the Board. 

than New Writtle Street, 

Chelmsford, Essex. E5314 
arsed 

oly | BOROUGH OF SWINDON 

con: | 

| GRADUATE ASSISTANT ENGINEERS 

rk, 

45 Applications are invited for the appointment of 

— GRADUATE ASSISTANT ENGINEERS in the 
Borough Engineer’s Department. 

T Applicants should either already hold a Degree in 
Civil or Municipal Engineering, or expect to obtain 
one at this summer’s examinations. 

| Swindon is expanding very rapidly to accommodate 
overspill population from London, and successful 
| candidates would have excellent opportunities to 
| obtain a wide practical experience in the design and 
| construction of the engineering works about to 
commence for the development of a square mile of 
open country for industrial and residentia] purposes. 
j These include main roads and roundabouts ; sewage 
Pumping stations and rising mains, large surface 
} Water sewers, storage lagoons, and stream improve- 
} ments ; as well as normal road and sewer works 
r for estate development. 

44 | The salary will be on A.P.T. Grade II (£765 to 

. | £880). A five-day week is in operation. Housing 

2 | accommodation will be offered to married candidates 

ary: | from other areas, and assistance towards removal 

mum \ expenses will be granted. 

ction _ Application forms, obtainable from the Town 

wage Clerk, Civic Offices, Swindon, must be completed and 

= | submitted by Friday, 29th July, 1960. E5320 
ment 

age, 

two 
than 
tion- 


uncil 


cil. 
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A monthly journal for the 
professional 
engineer. 
86 different 
over the world. 


When electronic engineering is studied 
“Electronic Engineering ”’ is read. 


electronics 
It circulates to 
industries all 
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Enter No. 911 on reply card 


TENDERS 





WATER COMMISSION 





KINGSTON, JAMAICA 





FINANCE AND CONSTRUCTION OF 
WATER SUPPLY SCHEMES 





1. Experienced firms of Civil Engineering Con- 
tractors are invited to register their names as interested 
in NGING the FINANCE FOR, and the 
CONSTRUCTION of, works to augment the water 
supply of Kingston. 

2. The schemes are at present being planned and 
are expected to comprise : 

(a) Either an Earth or a Concrete Dam. 

(b) Intake Weirs, Aqueducts and Tunnels. 

(c) Pumping Stations, Rising Mains and Gravity 
Pipelines. 

(d) Treatment Works and Service Reservoirs. 

3. The estimated cost of these works is £4 million. 

4. Construction of the pumping stations and 
Pipelines will probably start early in 1961, and of the 
other works (which account for the greater part of 
the estimate) about one year later. 

5. It is proposed that Tenders for the construction 
of the works shall be valued on the basis of unit 
prices in detailed bills of quantities and the value of 
the works as constructed, by re-measurement of the 
actual quantities of work executed. The Conditions 
of Contract will agree in general with the Oversess 
Conditions of Contract prepared jointly by the 
Association of Consulting Engineers and the Export 
Group for the Constructional Industries. 

6. In their letter requesting registration, firms of 
Contractors should state the maximum period over 
which repayment can be spread and the interest 
charges to be made. 

7. Contractors should set out briefly particulars of 
similar works on which they have been engaged. 

8. From the applications received a short list will 
be prepared of the Contractors to whom the Contract 
Documents will be issued. The final selection of a 
Contractor to undertake the construction works will 
be made on the basis of the tenders submitted, the 
financial terms offered, and the experience of the firm 
of Contractors. The Commission reserve the right 
to make no award or to curtail the amount of work 
awarded. 

9. Applications for registration should be addressed 
to: 


The Secretary, 
The Water Commission, 
28-30 Church Street, 
Kingston, 
Jamaica, West Indies. 
and should reach him by 15th August, 1960. 
HOWARD HUMPHREYS & SONS, 
Victoria Station House, Consulting Engineers, 
Victoria Street, 
London, S.W.1., 
ENGLAND. E5347 





INDIA STORE DEPARTMENT 





TENDER REF. NO. 16039/60/BMB/HAL 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
~ rie W.3, invites TENDERS for the SUPPLY 
of: 


TENDER REF. NO. 16039/60/BMB/HAL 
TWO UNIVERSAL DIAL TYPE MILLING 

MACHINES—Table 684in. by 15jin., Range 

34in. by 12in. by 19in. 

The Tender forms with Schedule and Specifications 
which are returnable on 4th August, 1960 may be 
obtained from the above Office (Co-Ordination 
Branch) on payment of a fee of 10s. (not refundable) 
for each Tender. 

Please quote the above reference number. E5300 





INDIA STORE DEPARTMENT 





20022/60/MISC/HAL.2 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3 invites TENDERS for the SUPPLY of: 

20022/60/MISC/HAL.2 
FRICTION SCREW PRESS—S500 ton capacity, 
13in. Stroke—1 off. 

The Tender forms with Schedules and Specifica- 
tions which are returnable on Monday, 22nd August, 
1960, may be obtained from the above Office (C.D.N. 
Branch) on payment of a fee of ten shillings (not 
returnable) for each Tender. 

The applications for Tenders should clearly state 
the above reference number. E5340 





INDIA STORE DEPARTMENT 





20021/60/MISC/HAL.2 





The Director General, India Store Department, 
Government Building, Bromyard Avenue, Acton, 
London, W.3, invites TENDERS for the SUPPLY of: 

20021 /60/MISC/HAL.2 
ONE HYDRAULIC PRESS, 150 tons. 20in. 
stroke. 

The Tender forms with Schedules and Specifica- 
tions which are returnable on Monday, 22nd August, 
1960, may be obtained from the above office (C.D.N. 
Branch) on payment of a fee of ten shillings (not 
returnable) for each Tender. 

The applications for Tenders should clearly state 
the above reference number. E5339 








EDUCATIONAL 











A.M.IL.MECH.E., B.SC., City and Guilds, &c. 
Guarantee Postal Courses for all Exams. and Tech- 
nical Divisions from Elementary to Degree standard 
including Automation Techniques. Approximately 


95 per cent. successes. 148-page, prospectus, free 
on request.—B.1.E.T. (Dept. 22), 29, Wright’s Lane, 
London, W.8. E114,8 


91 
EDUCATIONAL 


COLLEGE OF AERONAUTICS 


One-Year Post-Graduate Courses in 
PRECISION ENGINEERING 
PRODUCTION ENGINEERING 


Applications are invited from graduate engineers 
who wish to investigate the scientific principles 
applicable to the control of high precision manufac- 
turing processes. The course offered consists of three 
terms in residence extending from 10th October, 
1960 to 7th July, 1961. In addition to lectures and 
laboratory work, students will write a thesis on a 
subject associated with precision engineering and, in 
approved cases, of direct interest to the firm spon- 
soring the student. 

A parallel one-year course is also provided for 
students wishing to study the broader aspects of 
Production Engineering and Management. 

Students who successfully complete either of the 
above courses will be awarded the Diploma of 
Advanced Engineering (D.A.E.). 

Further information and forms of application may 
be obtained from The Warden, The College of 
Aeronautics, Cranfield, Bletchley, Bucks. E5305 E 








SITUATIONS VACANT 


APPLICANTS ARE ADVISED TO SEND 
COPIES NOT ORIGINALS OF THEIR TESTI- 
MONIALS UNLESS OTHERWISE REQ’ 











A DRAUGHTSMAN 


is required for interesting and varied work in 
the Mechanical Engineers’ Drawing office of 
YORKSHIRE IMPERIAL METALS 
LIMITED 


at their Yorkshire Copper Works, Leeds. Q 

The successful applicant must be a keen young 4} 
man, with Ordinary or Higher National Certifi- 
cate in Mechanical Engineering, who has served a 
recognised apprenticeship in Engineering, and 
had experience in Drawing Office Work. 

This is an excellent opportunity of a permanent 
position, with good salary and prospects for 
the right man. Pension Scheme and Profit 
sharing Scheme operate, and assistance with 
housing will be considered where necessary. 

Applications, giving full details of experience, 
qualifications, and present salary—marked 
“Engineering Draughtsman; Confidential,” 
should be addressed to the Personnel Depart- 
ment, Yorkshire Imperials Metals Ltd., P.O. 
Box 166, Leeds. 


E5312 A 

A YOUNG ASSISTANT required for Plant and 
Machinery Valuers. Well known London firm. 
Some knowledge of engineering an advantage.— 
Apply, stating experience, age and salary required 
to BOX No. E2890, ** The Engineer.” A 
AN ASSISTANT SALES ENGINEER 
required by Dresser (Great Britain) Ltd., Clark 
Bros. Co. Division. This Division is responsible to 
the United States Parent Company for the marketing 
of gas engines, motor driven reciprocating com- 
pressors, centrifugal compressors and gas turbines, 
manufactured under license in the United Kingdom 
and on the Continent. Candidates should be well 
qualified graduate mechanical engineers aged 28-35. 

¢ Company is a well-established European organi- 
sation and offers good pay and conditions, with a 
pension scheme. There are excellent prospects for 
early advancement to full sales engineering respon- 
sibilities —Apply with full personal particulars and 
details of experience and previous appointments to 
Dresser (Great Britain) Ltd., Clark Bros. Co. Divi- 
sion, 197, Knightsbridge, London, S.W.7. E2904 a 
AN ENTIRELY NEW APPOINTMENT being 
made by the Production Engineering Research 
Association offers rewarding possibilities to a 
MECHANICAL or PRODUCTION ENGINEER 
with a flair for lucid self-expression and close reason- 
ing. Other essential requirements include good 
technical knowledge of basic production techniques 
and equipment, and ability to work with minimum of 
supervision. Send full details of training, experience 
and present salary to the Secretary, PERA, Melton 
Mowbray, Leics. E5306 A 

ASSISTANT DESIGN ENGINEER 


required by the United Kingdom Energy Authority 
at Dounreay Experimental Reactor Establishment, 
Thurso, Caithness, to work on the design of rigs and 
experimental equipment for the materials testing 
reactor. The duties entail close liaison with scientific 
staff and involve many novel engineering problems 
which will be of considerable value to those who are 
interested in design and development in the field of 
reactor utilisation. 

Candidates must possess an H.N.C., or equivalent, 
in mechanical engineering, have served a recognised 
engineering apprenticeship, or have had comparable 
training, and have several years’ design or drawing 
office experience. 

Salary on scale between £930 and £1340, according 
to qualifications and experience. 

Contributory superannuation. 
scheme. 

Hostel accommodation available. 

Send postcard for application form, quoting 
reference 302/J.1, to Personnel Manager at above 
address. E5297 A 


ASSISTANT ENGINEER required for Scottish 
Brewers Limited, Edinburgh, age 30 to 35, minimum 
qualification B.Sc. (Eng.) or A.M.I.Mech.E. The 
post involves supervision of construction work and 
plant installation in branches and depots throughout 
Britain. Scope for considerable initiative and 
responsibility, Essential is wide background and 
general knowledge of, and imerest in, mechanical, 
electrical and building fields. Salary according to 
experience.—Apply to the Chief Engineer, Holyrood 
Brewery, 55, Holyrood Road, Edinburgh. E2916A 
ASSISTANT WORKS ENGINEER required for 
S.E. London food factory. Some maintenance work, 
steam-raising, refrigeration, &c., but principally 
concerned with plant design, development and instal- 
lation. D.O. experience essential. Capable of con- 
trolling staff of 40. This is an exceptional oppor- 
tunity for someone really interested in practical 
engineering, but no 9 to 5 men need apply.—Please 
write details age, experience, qualifications, to BOX 
No. E5334, ‘* The Engineer.” A 


is 


Staff housing 





Classified Advts. continued on page 92 








SITUATIONS VACANT 


\ 





BP invites applications from GRADUATES aged 
21-26 years with an honours degree in Petro- 
leum_ Engineering, Engineering or Physics for 
employment as ASSISTANT PRODUCTION 
ENGINEER in Trinidad in the first instance. 
Duties will consist of assisting in all aspects of field 
production work, including well control, artificial 
lift, gas control, oil collection and well servicing. 
Previous experience is not essential. National Service 
obligations must have been fulfilled.—Write, stating 
age and full details of qualifications and experience, 
uoting F.574B, to Box 3285, c/o Hanway House, 

lark’s Place, E.C.2. E5333 a 


DRAUGHTSMEN are required for interesting 
work on small electric motors of various conventional 
and novel designs in the drawing offices "at our 
Islington and St. Albans factories. An apprentice- 
ship or similar sound D.O. experience in mechanical 
engineering is required, electrical experience an 
advantage. Interviews in London or St. Albans.— 
Write in the first case to : Limit Engineering Group 
Ltd., 64 Essex Road, London, N.1. E2930 a 


ENGINEER for executive position required to plan, 
erect and equip factory for manufacture of steel 
structures, cranes, hoists and heavy general mech- 
anical engineering products. University degree in 
engineering or equivalent qualifications essential. 
Starting salary £2000-2500 according to age and 
qualifications.—Applications in writing to W. 
Wykeham and Company Ltd., 17-19 Cockspur Street, 
London, S.W.1. E5322 a 


ENGINEERING DESIGNER 


An unusual and rapidly expanding company of 
designers and manufacturers at Ewell, Surrey, 
engaged in the light engineering and plastics fields 
has need of a DESIGNER-DRAUGHTSMAN who 
has full experience needed to design injection and 
compression moulding tools and also the ability to 
design entirely new liquid measuring and handling 
devices that are in their ae stages. The 
appointed man will be working with the Directors 
in a pleasant but hardworking atmosphere. 

Reply in confidence to BOX No. E2928, “ The 
Engineer.” A 


EXPERIENCED DESIGN ENGINEERS 


required for interesting work in a wide field of 
heat transfer application with particular empha- 
sis on large and small water tube boilers. The 
work is interesting and varied. Applicants must 
have the ability and initiative to design complete 
units and ancillary equipment. There are several 
positions to be filled mostly of a senior nature. 
Salary according to experience and ability. 
Contributory Pension Fund. Staff dining room. 
State (in writing) age and experience. 


Staff Manager, 
FOSTER WHEELER LIMITED, 
3, IXWORTH PLACE, 

LONDON, S.W.3. 


E5326 A 
GEAR DESIGN ENGINEER required with 
experience marine gearboxes or V.P. propellers. 
Vacancy is in busy and expanding Technical Dept. 
where good salary will be paid for the right man, 
having H.N.C. or equivalent. Existing holiday 
arrangements respected. Superannuation scheme. 
Free life insurance.—Apply : Technical Manager, 
MODERN WHEEL DRIVE LTD., Lindo Lodge, 
Stanley Avenue, Chesham, Bucks. E5179 Aa 
IMPORTERS REQUIRE REPRESENTATIVES 
already calling on Engineering Concerns to carry 
Welding Cutting Equipment and Machine Tools.— 
BOX No. E191, ‘* The Engineer.” A 
PRODUCTION EXECUTIVE 


A Company engaged in the manufacture of woollen 
cloths will have, by reason of impending retirement, 
a vacancy for an Executive to assume responsibility 
of certain phases of production. 


Inasmuch as posts of this type are traditionally held 
by Mill-trained Executives, the Company is departing 
from this tradition in the belief that the right man is to 
be found amongst qualified Mechanical Engineers 
(degree or equivalent essential), aged about 30, with 
experience of labour control. 

Training in the pure textile techniques will be given 
by the present holder of the post, who is a man of 
considerable experience. 


Commencing salary is in the region of £1500 per 
annum and applications, which will be treated in the 
strictest confidence, should be addressed to BOX No. 
E5299, ‘* The Engineer.” A 
PRODUCTION MANAGER wanted. Must be 
experienced and willing to tackle unusual and varied 
production problems on own initiative at moment's 
notice whilst maintaining normal production flow. 
Progressive position and salary for the right 
man.—Please ring The Company Secretary, REG 
0076. E2936 a 


PRODUCTION STUDY 

The United Africa Company, a ber of the 
Unilever Group, has a vacancy within its Timber 
Company in West Africa for a Production Study 
Engineer. Candidates should be aged between 26 and 
34 years. They should have the Higher National 
Certificates in Engineering or its equivalent, together 
with two years’ practical experience as a Production 
Study Engineer or a Section Leader in General 
Work Study application. Preference will be given 
to applicants with experience in industrial process 
and transport work. They should have aptitude and 
experience in the training of staff and in work 
simplification. Starting salary will not be less than 

00 per annum and a higher salary will be offered 
according to experience. In addition there are 
family allowances, free furnished accommodation, 
free medical service, free passages for member and 
family, pension fund and initial kit allowance, with 
tours of about 20 months followed by substantial 
home leave.—Apply with full particulars to Manager, 
Staff Dopertmast. United Africa House, P.O. Box, 
1, Blackfriars Road, S.E.1, E5325 a 





SITUATIONS VACANT 





PRODUCTION SUPERINTENDENT required 
for old-established firm in the West Midlands 
engaged in manufacture of railway rolling-stock and 
general engineering. Knowledge of welded fabri- 
cation work in steel and light alloy an advantage. 
Applicants should have practical knowledge com- 
bined with supervisory experience in controlling 
labour and be acquainted with modern production 
methods, work study, &c. Preferably 30-40 years of 
age. Full details of qualifications and experience 
required.—BOX No. E5349, “‘ The Engineer.” A 


PROJECT AND ESTIMATE DRAUGHTS- 
MAN required capable of handling complete Coal, 
Ash, and Foundry Mechanisation Schemes. Five- 
day week, three weeks annual holiday, luncheon 
vouchers. BOX No. E5294, ‘* The Engineer.” A 


SALES ENGINEER, required to promote the sales 
of a new product which facilitates the erection of 
Steel structures. Experience in the design and 
erection of structural steelwork and a good know- 
ledge of welding are necessary.—Details of experi- 
ence and salary required to BOX No. E2891, ‘* The 
Engineer.” A 
SENIOR MECHANICAL ENGINEER required 
for Scottish Design Office dealing with heavy Steel 
Works Engineering. Excellent prospects for advance- 
ment to £2000 p.a. level. Write in confidence.— 
BOX No. E2932, “‘ The Engineer.” A 


SERVICES ENGINEER 


A textile company of international reputa- 
tion has a vacancy for a Services Engineer. He 
will be required to take design responsibility, 
under the Senior Services Engineer, for Services 
plant comprising : Steam, high pressure hot 
water, gas, compressed air, vacuum, spinning, 
finish and unit cleaning, together with ancillary 
and special purposes plant. 


Applicants should have : 7 
1. Either a Degree or Corporate Membership 
of the Institution of Mechanical Engineers. 
2. At least three years’ industrial experience, 
preferably in a processing industry. f 
3. A suitable apprenticeship or sea-going 


training. ; : 
4. Preferably some experience of installation 
work. 
5. Approximately 30 years of age. 


Salary will be in the approximate range of 
£1250 to £1800 according to experience. 
Assistance will be given with removal and other 
expenses. A Profit Sharing and Contributory 
Superannuation Schemes pertain. 


Applicants are requested to write, quoting 
Reference 2/E/S/ to 
BOX No. E5341, “‘ The Engineer.” 





SITE PLANNING AND PROGRESS 
ENGINEER 


A National firm of chemical engineering 
contractors require a Site Planning and Progress 
Engineer. e 25-35. Previous planning 
experience desirable but not essential. Duties 
would primarily be on site, but would involve 
liaison with Head Office. Pension Scheme. — 
Applications in writing, giving details of age, 
qualifications and previous experience to 
BOX No. E5342, ‘* The Engineer.” 


A 





TECHNICAL SALES ENGINEER 


A leading firm of power transmission engineers 
proposes in the near future to appoint a Tech- 
nical Sales Engineer to deal with its interests in 
the Midlands and South Wales areas. Main 
qualifications for the appointment are (1) good 
connections with design and development 
engineers in these areas, (2) several years’ 
successful selling experience, (3) some training 
in engineering, preferably power transmission. 
The appointment is a permanent and super- 
annuated one.—Write BOX No. E5343, “* The 
Engineer.” 


A 





THE BURMAH OIL CO. 
(PIPE LINES) LTD. 


will require, at the end of July, 


TWO KEEN YOUNG 
DRAUGHTSMEN 


for interesting work on oil and gas pipeline 
projects. 


Candidates should be in the 21-25 age 
group and possess at least an O.N.C. in 
mechanical engineering. 

Experience in heavy industry would be 
an advantage. 

Salary will be related to capability and 
experience and will be subject to annual 
review. 

Applications should be addressed to the 
Company at Britannic House, Finsbury 
Circus, E.C.2, giving full details of 
qualifications, experience and _ personal 
particulars. 


E5332 A 


SIR WILLIAM HALCROW AND PARTNERS 
Alliance House, Caxton Street, London, S.W.1, have 
vacancies for DESIGN ENGINEERS in their 
London Offices. Salary depending on experience, 
from £700 to £1400 for ages approximately 22 to 32, 
Apply in writing giving full information, qualtontions 

8 A 


experience 
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SITUATIONS VACANT 


As a result of continuing expansion 


ADDITIONAL ENGINEERS 
AND DRAUGHTSMEN 


are required by 


KELLOGG INTERNATIONAL 
CORPORATION 


for Petroleum Refinery and 
Petrochemical Projects 


ELECTRICAL ENGINEER 


Aged between 25 and 30, should possess academic qualifications and experience 
in the design of industrial and electrical plants, Must have an enq1iring mind 
and be able to tackle all aspects of power engineering associated with large 
installations. Work is mainly in connection with Oil Refinery and Petro- 
chemical Plants, experience of which would be an advantage. 


GRADUATE ENGINEERS 


In Chemical and Mechanical Engineering. Openings are available for men of 
the highest calibre who are seeking advancement and wider experience. 
Applicants should be between the ages of 24-32 years with an engineering degree 
in chemical or mechanical engineering and have experience in the design, 
construction, maintenance or operation of process plants. The work comprises 
engineering design calculations, combined with the preparation of flow sheets, 
heat, material selection, etc. There is ample scope for the application of 
imaginative original thought. These positions allow for early recognition 
of ability which with the continued growth of the company and diversification 
of work provide excellent opportunities for promotion. 


ARCHITECTURAL ASSISTANT 


A.R.I.B.A. applicants preferred with 5/7 years’ experience on industrial 
buildings, power houses, etc., aged between 30 and 40. 


PIPING DESIGN GROUP 
LEADERS 


These positions will be filled by men with good leadership ability and some 
practical imagination who are prepared to accept responsibility. Applicants 
should be aged around 30 and have had considerable experience with plant 
layout, piping design and arrangement and be familiar with piping codes, 
standards and specifications. Experience as a group or section leader in charge 
of draughtsmen engaged on large projects is a necessary requirement. Although 
petroleum and petrochemical plant design experience is preferred, those with 
good experience in allied engineering industries such as power plants, gas works, 
etc., will receive careful consideration. Successful applicants will be expected to 
work with the minimum of supervision on the preparation of planning arrange- 
ment studies and piping layouts and subsequently direct the work of other 
draughtsmen in the prevaration of final piping plans and isometrics. 


PIPING DESIGNERS 


Top positions are available with us in this field. Consideration will be given 
only to men who have sound experience in piping design and layout of refinery 
and chemical plants, or in related industries. Our Piping Designers are of a 
high standard and we therefore can consider only men of equal calibre. 


INSTRUMENT DESIGNER / 
DRAUGHTSMEN 


Applicants should have at least 3/4 years’ experience in Instrument Piping and 
Wiring Design, Panel Layout and Material Take-Off, and possess O.N.C. in 
Mechanical or Electrical Engineering. Preference will be given to applicants 
holding H.N.C. 


ELECTRICAL DRAUGHTSMEN 


Applicants should have O.N.C. with 2 years’ experience of layout of power 


and lighting distribution in petroleum, petrochemical or similar plants. 





All these positions are permanent and offer well-paid careers 
with good prospects of promotion and salary advancement. 
Consideration will be given to assistance with removal expenses 
to those engaged from outside Greater London. Comprehen- 
sive personnel benefits including contributory pension scheme, 
excellent working conditions, luncheon vouchers, free life 
assurance benefits, generous overtime payments and social 
club, etc. Five-day week. Extra holidays for length of service 
—this year’s holidays honoured. 


Please write to Mr. R. H. Paterson, 


KELLOGG INTERNATIONAL 
CORPORATION 
7-10, CHANDOS STREET, LONDON, W.I. 


Please quote reference 162/G. 
E5344 A 
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DEVELOPMENT 
ENGINEER 


Development Engineer required 

ENGLISH FLECTRI C by large industrial concern in N.E. 
England. Qualifications should 

include sound technical education 


| AVIATION LTD. STEVENAGE - LUTON - LONDON toHLN standard practical engin 


— an ability to design and initiate 


| GUIDED WEAPONS DIVISION purpose-built plant. 


The appointment is pensionable, 
and the salary will be commensurate 
with qualifications and experience. 


Write, stating age, qualifications 
The expanding requirements of our major development projects make it — experience, to Box No. E5331, 

necessary for us to increase our engineering efforts. We have the following, in a 

many cases senior, positions to fill within our design and development organisation, 

one of the largest and most comprehensively equipped in Europe. 





















































THE BURMAH OIL 


ENGINEERS are required with experience in the design of Electronic 
Equipment including Circuit Design, Test Gear, Hydraulic COMPANY LIMITED 
Design and Development and Servo Control Equipment, Environmental Test Equipment, 
Missile Structures and Airframes and the Mechanical Engin- CIVIL & MECHANICAL 
eering of Launching Systems, Packaging and Handling Equip- 
! — ENGINEERS 
DESIGNERS & to work within our Engineering Design Offices on the wide iam ae ee 
range of work mentioned above. We are especially seeking eers for long term and short term engage- 
DRAUGHTSMEN qualified senior men who have a sound practical design . monte tn the Gest. 
background. 
CIVIL ENGINEERS 
‘ ; . - Age limits 25 to 35. B.Sc. and/or 
ENGINEERS experienced Electronic Engineers are required to provide A.M.LC.E. with at least three years’ practical 
engineering support during initial stages of manufacture or experience overseas, preferably in the 


tropics, and preferably in such work as 





to prepare Design Specifications, Test Specifications, Technical seed consteaciion, taliélnns ‘and cardem 

Manuals or Design and Production Standards. Knowledge of earth-moving equipment 
would be an advantage. 

Applicants should have a sound engineering background, MECHANICAL ENGINEERS 


not necessarily in this type of work as training can be given, i ds miele slab ‘ 
‘ ; “ irst ass OF. rtificat it t 
and be of Higher National Certificate Standard. lena yi years’ eae: prem os re 
steam and diesel plant operations and 
maintenance. 
ASSISTANCE WITH HOUSING AND REMOVAL EXPENSES MAY BE GIVEN 
Initial contracts in each case are for two 
to three years. Long term appointments, 


—— — 1 which carry pension rights, are preferred, 
and there are good prospects in interesting 
A MEMBER OF THE jobs. Short term engagements (non- 


These positions command progressive salaries as well pensionable) are also available. 

















as the amenities provided by a large organisation. Good salaries will be paid and in addition 
Applications should be sent, in confidence, to :— Dr. BRI TISH A IRGR A F T there are kit allowance, free passages, free 
D. A. Layne, Dept. G.P.S., Marconi House, 336/7 housing, and free medical attention for the 
Strand, London, W.C.2, quoting reference E1316Y. employee, his wife, and children under 


COR P OR A TION eight years of age. 


Applications to: The Burmah Oil Co. Ltd., 
(O.S.D.), Britannic House, Finsbury Circus, 









































” London, E.C.2. 
E5316 A 
E5329 a 
Rs a a Rr sy la Ro ee aS 
} THE GUEST KEEN AND NETTLEFOLDS GROUP OF COMPANIES a UNIOR 
WISH TO MAKE THE FOLLOWING APPOINTMENT AT THEIR 
CROUF RESEARCH LABORATORY, ELECTRICAL ENGINEER 
A young graduate electrical engineer is required for a test team 
i DESIG re Ha 8 mEER which is being built up for work on the British Nuclear Submarine 
4 Prototype Propulsion Machinery, the initial phase of which will 
; wt for aren years ane _ y corses «= ¢ Douncesy. Some 
; A competent engineer 1s tequired to join the Mechanical Engineering caltae ame ateand aad a Kesdrmy #5 sey pad nn na ae pane 
Division to undertake the design of light machine tools and similar work. He engineering, and the ability to work as a member of an integrated 
must be capable of developing from outline requirements workable schemes team. 
for the manufacture of prototypes and development projects. Jie, selected condidere wil oct i sae to the Chief Electrical 
, Applicants moet be at least 28 years of age and must have had suitable ca, and will be required to assist the senior electrical and elec- 
xperience and training for this type of post. ronic engineers. 
pre . . . sid 4 ‘ r - Applications, which will be treated as strictly confidential, should 
Applications, which will be regarded as confidential, giving details of age, give brief details of qualifications, experience, and current salary, 
qualifications, and experience to date, etc., should be sent to : and should be addressed to :— 
r The Reeruitment Officer, The Manager, Marine Propulsion, Research & Development, 
4 G.K.N. Group Research Laborator 
eee ¥ VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
9 oo e 
Lanesfield, Wolverhampton. Naval Construction Works, Barrow-in-Furness. 
E5323 A $296 A 
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SITUATIONS VACANT 








W. H. ALLEN SONS & COMPANY LTD. 


have the following vacancies on their Staff 
STEAM TURBINE DESIGNER 
(Ref. 1202/1) 

A qualified Engineer with previous experi- 
ence of the design and operation of marine 
and industrial turbines in the range up to 
15,000 h.p. A Degree or Corporate Mem- 
bership of an appropriate Institution would 
be an advantage. Gas turbine design experi- 
ence would be useful. 

DRAUGHTSMEN (Ref. 403/1) 

Qualified Draughtsmen, preferably between 
25-35 and with experience of steam turbine 
work to back-up a team engaged on new 
and improved machinery. 

The above positions, which have arisen 
through an expansion of the Company’s 
activities offer good prospects, excellent 
conditions of service and a Contributory 
Pension and Life Assurance Scheme. A 
comprehensive range of Welfare and Recre- 
ational amenities is also available and 
assistance will be given towards expenses 
involved in moving and settling in the district 

Applications, giving details of age, experi- 
ence, qualifications and present salary should 
be made in writing, quoting relevant reference 


CHIEF 
MECHANICAL ENGINEER 


Applications are invited for this senior 
appointment from qualified Mechanical 
Engineers who have previous experience in 
an Aluminium Rolling Mill or similar 
Industry in a senior capacity. 


The successful applicant must have drive 
and initiative and will form part of a young 
Management team in a rapidly expanding 
modern factory which is part of a large 
industrial group. He will be responsible to 
the Chief Engineer for all mechanical instal- 
lations, maintenance and services. He will 
also be expected to take part in the planning 
of future developments. 


The factory is located in a beautiful rural 
site within easy reach of the Coast and 
principal cities. 

Applications, giving full details of experi- 
ence, qualifications, salary, &c., should be 
marked ‘ Private and Confidential’’ and 
addressed to : 


The Manager, 
REYNOLDS T.I. ALUMINIUM LIMITED, 


BRITISH TRANSPORT 
DOCKS 


invite applications for the position of 


NEW WORKS ASSISTANT 


in the Docks Engineer’s Office, Garston 
Docks. 


Applicants should have experience in the 
design, execution and maintenance of civil 
engineering works and knowledge of speci- 
fications and quantities. Associate Member- 
ship of the Institution of Civil Engineers 
desirable. Commencing salary £1095 per 
annum. Contributory superannuation 
scheme and certain rail travel facilities. 


Applications, giving age, experience, 
qualifications and present position, should 
be forwarded to: Staff and Establishment 
Officer, British Transport Docks (TE), 
Melbury House, Melbury Terrace, London, 
N.W.1, to arrive not later than Monday, 
18th July, 1960. 


E5348 A 


DRAUGHTSMEN 


Draughtsmen are required at the Mi 
Research Station, Solihull. idlands 


The duties are interesting and will j 
work on the design of pilot and pote orn 
plant associated with the development rf 
new high-pressure processes for the produc. 
tion of town gas. 

Candidates should possess at least an 
O.N.C. certificate in Mechanical Engineering 

The salary for the appointments, which 
are pensionable and subject to medical 
examination, will be within the range of 
£733-£927 per annum. 


Applications, Stating age, education and 
experience, should be addressed to the 
Industrial Relations Officer, 


WEST MIDLANDS GAS BOARD, 
6, Augustus Road, Edgbaston, Birmingham, 15, 











number, to : Rheola Works, 
THE PERSONNEL MANAGER, — 
QUEENS ENGINEERING WORKS, — sais 


EDFORD E5310 


E190 a 




















MONSANTO CHEMICALS LIMITED 


require an 


INSTRUMENT DRAUGHTSMAN 


for the Engineering Department London. 


He will be required to work with minimum supervision on instrument 
layout, wiring pneumatic piping and control panel work ; to visit manufac- 
turers’ works on occasions to witness tests; and to spend periods at our works 
during construction assisting the site engineer. The job is in a combined 
Instrument Electrical Section in the Drawing Office and the instrument 
draughtsman will be expected to double up on electrical drawings and, if quali- 
fied, design work. He should be prepared and able to undertake checking. 


Preferred minimum age—28 years. An H.N.C. in Mechanical or Electrical 
Engineering desirable—an older person would be accepted without qualifica- 
tions if experience in this type of work was considerable. Experience of design 
and draughting for instrumentation of chemical process plants is essential. 


Please send written applications giving details of age, qualifications and 
experience to : DL 155, Personnel Department, Monsanto Chemicals Limited, 
Monsanto House, 10/18 Victoria Street, London, S.W.1. 

E5301 A 


SENIOR PRODUCTION ENGINEER 


” 


“ : . . Ball 
; Opportunity’? takes on a new meaning with Solartron—opportunity in a company founded 
only twelve years ago, whose sales over the last five years alone have increased fourteen times. 


We now wish to appoint a key man—a man who will have an exceptional opportunity to be “ in 
on the ground floor in the engineering and manufacture of a completely new range of products 
He will be responsible for the production planning and methods engineering of a domestic product 
and will assist with installing a complete plant for its manufacture. 


He will need experience of short cycle assembly, flow line techniques, work study, press work, 
tool design and continuous paint spraying. In addition experience of small electric motor 
pea ee asi Ho ee be most useful. He will have A.M.I.Prod.E., H.N.C. or 

quivalent, backed by at least five years responsible production engineering experience and wi 
probably be between 30 and 40 years of age. . sitleas ils: 

A substantial four-figure salary with the usual fringe benefits is offered. 

Please apply to 


MR. A. E. BULL (Ref.: 297) 
PERSONNEL OFFICER 


SOLARTRON ELECTRONIC GROUP LTD. 


FARNBOROUGH, HANTS. 
E5350 a 


























Would you like to work in a peaceful atmosphere 
with beautiful country around you? 


Group of Engineering Companies with modern 
offices in Hereford require: 
(1) Technical and Commercial Sales Manager with experience 


of industrial air conditioning and refrigeration for home and 
export. 


(2) Development Engineer. 
(3) Sales Engineers. 


(4) Refrigeration, Mechanical and Hydraulic Draughtsmen 
and Estimators. 


5 day week. Contributory pension scheme. Applications, 
which will be treated in strict confidence, should be made in 
writing stating age, experience, salary required, &c., to Managing 
Director, Denco Works, Hereford. E189 a 


A well established and rapidly expanding private company in the Home 
Counties, operating a specialised service in plastics, offers an outstanding 
future to 


A TECHNICAL SALES MANAGER 


with a view to 


DIRECTORSHIP 


The essentials are a good technical background, preferably gained in the 
chemical, rubber or plastics industries, coupled with sound commercial sense 
and judgment, and personal qualities of a high order. He will become respon- 
sible to the Managing Director for the whole of the sales effort of the Company 
and its subsidiaries. 


Preferred age 30-35 ; salary well above average for the right man ; car; 
contributory pension ; free life assurance. 


Write, giving particulars of career to date to: Box No. A009, c/o Walter 
Judd Limited, 47, Gresham Street, London, E.C.2. 


ES311 A 























MONSANTO CHEMICALS LIMITED 


require 


ASSISTANT DESIGN ENGINEERS - MECHANICAL 


to assist Mechanical Design Engineers on Project Engineering. The major 
responsibilities are the preparation of specifications and requisitions and the 
co-ordination of draughtsmen’s work. It will be necessary to spend periods 
on site during construction and testing. 


The posts will be suitable for men aged 28 years or more, with B.Sc. in 
mechanical engineering or H.N.C. with endorsements for A.M.I.Mech.E. 
Some previous experience in a similar position is desirable—2 to 4 years in the 
case of graduate qualifications ; 4 to 6 years for H.N.C. qualifications. 


These posts are based on the Engineering Department in London and offer 
excellent starting salaries and career prospects ; non-contributory pension 
scheme. 

Please send written applications, giving details of age, qualifications and 
experience to: DL 152, Personnel Department, Monsanto Chemicals Ltd., 
Monsanto House, 10-18, Victoria Street, London, S.W.1. 

E5302 a 












ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 
TURBINE GENERATOR DIVISION 


DRAUGHTSMEN 


The Steam Turbine Engineering Department have vacancies for Draughtsmen for development 


work on:— 
MARINE MAIN PROPULSION STEAM TURBINES 
GEARED STEAM TURBINES FOR MARINE AUXILIARIES 
GEARED STEAM TURBINES FOR LAND APPLICATIONS 
There are opportunities for qualified draughtsmen particularly those with experience of high 


speed rotating machinery or steam turbine details. Vacancies occu. at all grades. Possession of 


Ordinary or Higher National Certificate would be an advantage, but those with the right practical 
experience would be favourably considered. 
These are staff positions, qualifying for the Company’s pension scheme. Five day week, 
finishing 4.30 p.m. on Fridays. Canteen facilities are available. 
Please write for application form quoting reference A.16 to:— 
Personnel Manager, 


Associated Electrical Industries (Manchester) Limited, 
Trafford Park, 
CHES 


TER, 17. 5307-4 
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ASSOCIATED ELECTRICAL INDUSTRIES LIMITED 
TURBINE GENERATOR DIVISION 


DESIGN ENGINEERS 


There are a number of vacancies for Design Engineers in the Steam Turbine 
Engineering Department for development work in the following : 


MARINE MAIN PROPULSION STEAM TURBINES 
for conventional and nuclear schemes. 
GEARED STEAM TURBINES | 
for both Marine auxiliaries and land applications. 

Applications are invited from Engineers who are graduates or possess 
Higher National Certificate and who are prepared to undertake interesting 
but challenging problems in these fields. } 
and the mechanical design of high speed machinery would be an advantage. 
° Please write for application form quoting reference Z.15 to : 


. Personnel Manager, 


Associated Electrical Industries (Manchester) Limited, 
' Trafford Park, Manchester, 17. 


A knowledge of thermodynamics 


E5308 A 








programmes. 











some research experience. 


translate ideas into practice. 


scheme; and other fringe benefits. 


Please send written applications, giving details of age, qualifications and 
experience to: DL 157, Personnel Department, Monsanto Chemicals Limited, 
Monsanto House, 10/18 Victoria Street, S.W.1. 


MONSANTO CHEMICALS LIMITED 


require a 


RESEARCH ENGINEER 


A vacancy exists in the Monsanto Research Department at Newport (Mon.) 
for a Research Engineer to participate in devising, studying and demonstrating 
new techniques for manipulating polymeric materials. — 
for developing, studying and reporting on engineering aspects of research 


The appointment will be of interest to a graduate in engineering or in 
chemical engineering within the age limit of 25—40 years, preferably having 
In addition to formal technical qualifications the 
research engineer should have an inventive flair, coupled with the ability to 
He should also be capable of understanding the 
fundamental and theoretical aspects of polymer technology. 


Excellent starting salary and career prospects; non contributory pension 


He will be responsible 


ES317 A 











MECHANICAL 
ENGINEER 


required for design, development and 
adaption of special plant and equipment by 
well-known Civil Engineering Contractors. 


Full technical qualifications essential ; 
experience of Civil Engineering plant would 
be an advantage. 


Attractive post for an Engineer with an 
inventive and practical mind. 


Apply in writing giving details of ex- 
| perience, age, and salary required to 


PETER LIND & CO. LTD., 
Romney House, Tufton Street, 
London, S.W.1. 
E5345 A 














| SITUATIONS WANTED | 





CALFED UNIVERSITY CIVIL ENGINEER 
A.M.LC.E.) aged 31, returning shortly to Australia 
fter 5$ years in U.K. requires position with firm 
having Australian connections.—BOX No. E2926, 
+ The Engineer,” B 
.1.MECH.E., 46, seeks responsibility not given by 
Present £3000 advisory post. 12 years chemical 
Tocess home and abroad. London preferred for 
hool reasons but permanent overseas considered. 
BOX No. E2931, “* The Engineer.” B 
OMPANY MANAGER (47), A.R.T.C., 
‘S.M.A., returning to U.K. from Africa in July 
ks position in SALES or MANAGEMENT. 
Xperienced in Earthmoving, Mechanical Handling, 
ydraulics and Electrical Equipment. Widely 
ravelled in Europe, Africa and Far East.—Enquiries 
lease to BOX No. E2933, ‘‘ The Engineer.” B 








BUSINESSES and PREMISES | 





, FREEHOLD SINGLE STOREY FACTORY, 
htopshire. Floor space 23,000 sq. ft. Room for 
Xpansion. At present used by structural engineers. 
or sale either as a going concern, as equipped works, 
T premises alone. Further particulars of : HENRY 

PUTCHER AND CO., 73, Chancery Lane, W.C.2. 
el.: HOLborn 8411. E5315 L 








BUSINESS OPPORTUNITIES 


A BARGAIN. £25 complete. BRAND NEW 
READY-MADE CO. NS. Guaranteed no 
trading (ENGLAND OR SCOTLAND)—all trades 
available NOW, including Engineering ; Electrical 
Engineering ; Motor Engineering ; Garage ; 
Machinery ; Metal; Haulage; Hire Purchase ; 
Investment ; Property (specially prepared for each 
trade)—BUSINESS ECONOMY CO. REGNS., 
LTD., Dept. T/16, 156, Strand, London, W.C.2. 
(Tem. 8377/2294), for English companies, and to 
19, Walker Street, Edinburgh, 3 (Cal. 1167/8/9), for 
Scottish Companies. Read ‘“* ADVANTAGES OF 
TRADING AS A LIMITED COMPANY ”’ (3s. 
post free) ; Limited Co. may save you ‘tax. We 
have seven-day Co. Regn. service with your own 
choice of name. £21 complete, plus stamp se. 

oO 














REMPLOY SPONSORSHIP SCHEME 


Send for details which show an attractive 
proposition to manufacturers. 

Write to the MANAGING DIRECTOR, 
REMPLOY LTD., 25-28, BUCKINGHAM 
GATE, S.W.1, or telephone VICtoria 6621 
(12 lines). 


E9665 o 








MISCELLANEOUS 











LUSOL 
KILLS RUST AND LUBRICATES 


LUSOL The Rust Solvent is invaluable for 
Dismantling, Repairing an Overhauling 
Engineering Equipment. Obtainable from 
your usual Supplier. Enquiries to the manu- 
facturers :— 


The Great Eastern Oil Co., Ltd., 
372, Scotland Street, Glasgow. Tel.: South 2207 
E184 1 





QUALIFIED ELECTRICAL AND MECHAN- 
ICAL ENGINEER (bilingual/German), seeks spare- 
time translation work. Prompt service, with typing, 
would be given.—_BOX No. E2935, ‘‘ The Engineer.” 

I 





| FoR HIRE 


LATTICE STEEL ERECTION MASTS (light 
and heavy), 30ft. to 150ft. high, for immediate hire.— 
Bellman’s, 21, Hobart House, Grosvenor Place, 
S.W.1. E103 k 





FOR HIRE 


MOBILE LIFTING SERVICE. Lump Sum or 
Hire Rate quoted for any lifting work by Lorry- 
Mounted or Crawler Cranes, any size, any area.— 
TARSLAG, LTD., Rotherham 78481. E188 kK 








SUB-CONTRACTING 








KELLERING AND CAM PROFILING capacity 
up to 8ft by 6ft or 6ft diameter—ARMYTAGE 


BROS. (KNOTTINGLEY), Ltd., The Foundry, 
Knottingley, Yorkshire (Telephone: Knottingley 
2743/4). E116 Mw 


PRATCHITT BROTHERS, LTD., Denton Iron 
Works, Carlisle, having well-equipped engineer- 
ing shops and ironfoundry, invite enquiries for 
General Engineering, Structural and Platework, 
from firms wishing to have plant made to their 
own designs and specifications. 1 Mw 





| MACHINERY Etc. WANTED 











WANTED 


300 / 400 Ton Forging 
Press, Steam preferred, 
Hydraulic or Pneumatic 
considered, for Cogging 
and Forging up to 10 
Cwt. — Box No. E5186 
‘‘The Engineer’. 














| FOR SALE | 


600 


ELECTRICALLY DRIVEN COMPRESSOR 
SETS 

FIVE 1925 c.f.m. BELLIS & MORCOM 100 p.s.i. 
with motors and control gear for use on 3000 volts 
3 phase, 50 cycles supply. 

1620 c.f.m. BROOM & WADE 60 p.s.i. with motor 
and control gear for use on 415 volts, 3 phase, 
50 cycles supply. 

TWO 750 c.f.m. ALLEY & MACLELLAN 100 p.s.i. 
with motors and control gear for use on 400 volts, 
3 phase, 50 cycles supply. 

625 c.f.m. ALLEY & MACLELLAN 100 p.s.i. with 
motor and control gear for use on 400/440 volts, 
3 phase, 50 cycles supply. 

376 c.f.m. BELLIS & MORCOM 125 p.s.i. with 
motor and control gear for use on 400/440 volts, 
3 phase, 50 cycles supply. 

Many others in stock, would welcome your enquiries. 


GEORGE COHEN, 


SONS AND CO. LTD. 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241) 


ORTON 


SHANKS 42IN. HEIGHT OF CENTRES 
S.S. & S.C. BREAK BED LATHE 


Swing in gap 138in., admits between centres 

240in. Machine with twin saddles, fitted four- 

jaw chuck, 10ft. diameter faceplate, 30 h.p. 
motor. In unused condition. 


W. H. NORTON 
(MACHINE TOOLS), LTD., 
GROSVENOR GARDENS HOUSE, 
GROSVENOR GARDENS, 
ONDON, S.W.1. 
Telephone: TATe Gallery 0633-6. 
E9629 G 





E200 G 








“CRAIG & DONALD” TYPE 6-26 DOUBLE- 
SIDED GEARED PRESS for sale. Pressure exerted 
150 tons. Stroke Sin. Between uprights _26in. 
Ram face to bed, stroke down, 184in. Bed 26in. by 
304in. Hole in bed 20in. by 2lin. Tie bar frame. 
Complete with die cushion. Arranged for motor 
drive 415/3/50. Automatic safety guard.—F. J. 
Edwards Limited, 359, Euston Road, London, 
N.W.1, or 41, Water Street, Birmingham, 3. B5350 

G 


FOR SALE 








FRED WATKINS 
(ENGINEERING) LTD. 





STEAM BOILERS.—Cochrane Vertical 


[ - (New) 
8ft. 6in., 8ft., 7ft. 6in., 7ft. and 6ft. in dia., 100 


150 lb. w.p. ; reconditioned 8ft. 6in. down to 3ft. 
dia. ; Economic 4ft. to 11ft. 6in. dia., including 
new 7ft. and 8ft. dia., 150, 180 and 200 Ib. w.p. ; 
300 reconditioned Vertical Crosstubes, all sizes. 
AIR COMPRESSORS.—Two Belliss & Morcom 
2500 c.f.m., 100 p.s.i., 550 h.p. motors ; also 
Broomwade 500, 400, 300, 200 and 130 c.f.m., all 
motorised ; and several others of various makes 
and capacities. 

200 AIR RECEIVERS, stocked up to 9ft. dia., 100 
to 500 Ib. pressure. 

ELECTRIC MOTORS.—150 Totally Enclosed and 
Flameproof Motors up to 200 h.p. 

MOBILE ROAD CRANES.—10-ton Lorain lorry- 
mounted 30ft.—70ft. extendible jib ; 84-ton Ran- 
some Diesel/Electric 21ft. jib ; 6-ton Coles Diesel/ 
Electric, solids ; 4-ton Coles Diesel/Electric, solids, 
1945 ; 4-ton Jones KL44, diesel, 1950 ; 3-ton Jones 
“* Super 40 ” diesel, pneumatics (3). 

OVERHEAD CRANES.—25-ton Girders and end 
carriages, with 60 h.p. motors, 95ft. 10in. span ; 
30-ton Vaughan. 42ft. 3in. span ; 25-ton Clyde, 
21 ft. 9in. span, new 1954 ; 20-ton Vaughan, 42ft. 
3in. span, 6-ton auxiliary, cab control (5) ; 20-ton 
King, 42ft. 3in. span, 400/3/50 ; Wharton, 74-ton, 
25ft. span, 400/3/50; 5-ton Henderson, 24ft. 
Tin. span, 1946 ; 5-ton Morris, 58ft. span, hand- 
operated ; 5-ton King, 29ft. 3in. span, power 
hoist, hand travel ; 5-ton Morris, 28ft. 6in. span, 
power hoist, hand travel ; 4-ton Morris, 19ft. 
span, 220V. d.c. (3) ; 2-ton Vaughan, 27ft. 6in. 
span, 2-motor ; majority of the above are unused, 

DERRICK CRANES.—7-ton Anderson Grice, 
100ft. jib, electric ; 7-ton Rushworth hand. 
30ft. jib ; 14-ton Anderson Grice, hand, 40ft. jib ; 
5-ton Butters Grabbing, 80ft. jib, electric. 

RAIL CRANES.—18-ton Brownhoist, steam, 5Oft. 
jib ; 10-ton Grafton, 34ft. jib., diesel conversion 3 
eC Wilson, steam, 35ft. jib ; 5-ton Smith, SOft. 
ji >» 

LOCOS.—Fowler diesel, 150 h.p. (2) ; Barclay & 
Ruston, 80/88 h.p., diesel ; Bagnall 14in. by 22in. 
(two oil-fired, one coal), Peckett, steam, 7in. by 
12in., 1941 ; 4 Logan Battery-operated, 24in. 
gauge, 3-4-ton cap.; 3 Ruston diesel 16/20 h.p., 
24in. gauge ; also 2 miles 20 1b. and 1200 yds. of 
25 lb. x 24in. gauge track, Bogies, Wagons, &c. 

STEELPIPING.—Large stocks including follow- 
ing : 20,000ft. 14in. galvanised ‘‘ A,” ; 20,000ft. 
scaffolding ; 30,000ft. 3in. black; 15,000ft., 
each 6in., 3/16in., 4in., 5/16in., unused ; 5000ft., 
8in. unused ; 2000ft., 10in., 12in., 16in., seam- 
less ; 200ft., 24in. by jin. welded, unused ; 
1000ft., 30in. by gin. welded, unused ; 2500ft., 
27in. welded flanged ; SOOft., 36in., unused ; 
S500ft., 42in. by jin. riveted ; 100ft., 48in. by 
gin. welded unused ; 150ft., 60in. welded ; 20in., 
24in., 26in., 27in., 28in., bitumen lined, unused. 
Full list on request. 

CAST IRON PIPES.—Large stocks all sizes up to 
24in. flanged and s.s., including 150 by 18ft. 


lengths, 6in. Stanton class “‘B” Spigot and 
Socket, unused. Immediate delivery. 
VALVES.—Exceptional Surplus Ministry Lot. New 


Stainless Acid Cocks and Valves, over 5000, imme- 
diate delivery, below makers’ prices. Large stock 
all sizes, Parallel Slide Sluices, Gunmetal, Reducing 
and Check Valves. List on request. 

STORAGE TANKS.—300 cylindrical and rectangu- 
lar, up to 12,000 gallons, for oil and petrol, also 
sectional steel and cast iron up to 50,000 gallons. 

MACHINE TOOLS —Heenan & Froude Dynamo- 
meters, 1500 h.p. maximum, 18in. Dial Indicator 
(three) ; Scriven Plate Bending Rolls, 14ft. by 
din. ; Berry Bending Rolls, 7ft. by jin. ; Tangye 
200-ton Hydraulic Vertical Straightening Press, 
ISft. by 3ft. table ; Herbert Miller, 6lin. by 15in. 
table ; Pels Punch and Shears, jin. capacity ; 
nine new 2 cwt. and 1 cwt Pneumatic Hammers ; 
Bonn Hydraulic Tube Bender up to 20ft. by 4in. 
bore ; 40kVA Sciaky Spot Welding Machine ; 
Berry Guillotine capacity 4ft. by lin. ; Fielding 
Hydraulic Tube Bending Machine, 24in. stroke 
up to 8in. capacity ; Sedgwick 6ft. by tin. Fold- 
ing Machine ; Rushworth Guillotines, 6ft. by jin., 
and 4ft. by 4in. ; Bliss 70-ton power press. 

SLING ENGINEERING WORKS 


‘Phone : Coleford 2271/2. E106 G 





CRAVEN 20FT. BY 4FT. 3IN. BY 
4FT. 3IN. PLANER 
Table size 20ft. by 3ft. 10in. Rack drive to 
table. 2 toolboxes on cross-slide ; one side 
toolbox ; toolboxes fitted with solenoid lifters ; 
pendent control. Inching L.D.C. Generator 
Set. Built 1942. 
H. BELL (MACHINE TOOLS) LTD. 
WALTER STREET, LEEDS, 4. 
Tel. 6307398. 


600 


STEAM TURBINE DRIVEN BOILER 
FEED PUMPS 
TWO G. & J. WEIR Model T.F.P. 15 Steam Turbo 
Feed Pumps, each 15,000 g.p.h. Boiler feeding 
against a pressure of 380 p.s.i. Designed steam 
pressure for the turbine 325 p.s.i. at 760 deg. Fah., 


E105 G 





5 Ibs. 
Available at very attractive price. 


GEORGE COHEN, 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12 
(Shepherds Bush 2070) 
STANNINGLEY, Nr. LEEDS 


(Pudsey 2241) E201 G 
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96 
FOR SALE 


BESCO High Duty Guillotine Shearing Machine, 
motorised for 400/440/3/50 supply, capacity 96in. 
by tin. mild steel plate, with automatic hold-down 
and adjustable front, back and side gauges, weight 
approximately 120 cwt. 


PELS Double Ended Universal Punching, Bar Shear- 
ing and Section Cropping Machine, motorised for 
400/440/3/50 supply, punches up to 1#in. diameter 
by lin. thick, shears bars up to lin. thick, crops 
rounds, squares, angles etc. in proportion, weight 
approximately 8 tons. 


NEW BESCO Heavy Duty Swing Beam Box Forming 
and Folding Machine, capacity 40in. by 11 S.W.G., 
with adjustable gauge and angle stop for repetition 
work, supplied with sharp edge and radius blades, 
weight approximately 2090 Ibs. 


Plate Bending and Straightening Roller, self-contained 
motor drive, with 3 rollers arranged tripod fashion 
and fourth roller on one side for straightening, 
capacity 20ft. by 4in. plate, diameter of top roller 
174in., bottom rollers 15in., side roller 14in., 
weight approximately 42 tons. 


TWO NEW BESCO Type F, Hand Operated Univer- 
sal Swing Beam Folding Machines, with high lift 
clamping beam and adjustable bed, maximum 
working length 80}in., capacity mild steel 14 
S.W.G., height of lift of clamping beam 6in., 
weight approximately 274 cwt. 


RHODES Motorised Double Geared Press Brake, 
motorised for 400/3/50 supply, pressure exerted 
150 tons, forming capacity 10ft. by 3/16in. or 18ft. 
by approximately 4in., length of stroke Sin., 
weight approximately 20 tons. 


RHODES Model 1036, 150 tons, Double Geared 
Press Brake with nickel-chrome reinforced cast 
iron frames, the bed and top beam are of rolled 
steel plates, pressure about 150 tons, forming 
capacity 10ft. 6in. by 3/16in. plate, width between 
housings 8ft. 8in., arranged motor drive 400/3/50, 
weight about 16 tons. 


Photographs of the above are available. 
Very favourable Hire Purchase terms can be obtained. 
MAC 


HINE TOOLS, NEW AND USED 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 
359-361, EUSTON ROAD, 
LONDON, N.W.1. 

Telephone : —o 4681-3771. 
LANSDOWNE HOUSE, 41, WATER STREET, 
BIRMINGHAM, 3. 

Telephone Central 7606-8. E207 Gc 


FOR SALE 


FRED WATKINS 
(ENGINEERING) LTD. 


Fielding 500-ton Vertical Downstroke Hydraulic 
Press, 42in. by 36in. platens, with pumps and 
motors. 

Fielding 200-ton ditto, 3ft. stroke, with pumps and 
motors (5 available). 

Fielding 100-ton ditto, 4ft. to 5ft. stroke, with pumps 
and motors. 

Two 26ft. by 4ft. Rotary Cooler or Dryers, with 
reduction gear and motors. 

FRED WATKINS (ENGINEERING), LTD., 

COLEFORD, GLOS. E1SI G 





NEW EXPANSION JOINTS FROM STOCK 
at very low prices. 18in., 6in and 3in. bore. Steam 
pressures up to 280 p.s.i—G. E. Simm (Machinery) 
Ltd., 27 Broomgrove Road, Sheffield, 10. “ars 

G 





ALLEN DIESEL ENGINE DRIVEN 
ALTERNATOR SET 433 KVA 
Virtually unused—available for inspection. 
Apply : The Buyer, 
Mander Bros. Ltd., 
St. John’s Street, 


Wolverhampton. E2892 G 





HYDRAULIC PRESSES 
OF ALL TYPES 


10,000-ton Hydraulic Free Forging Press, bed 
13ft. by 8ft. stroke, 8ft. 3in., with accumulator 
and pumps, approx. weight 1300 tons. 

4000-ton Multi-Daylight Hot Plate Press, four rams, 
platens 8ft. 6in. by 4ft. 6in. with self-contained 
pumping unit. 

3000-ton Heavy Forming or Drawing Press, table 
10ft. 6in. by 6ft. 

— Forging Press, bed 8ft. by 8ft., 11ft. day- 
ight. 

1250-ton Vertical Extrusion Press. with self-contained 
pumping unit. 

500-ton Flanging Press, vice rams, table 10ft. dia- 
meter. 


REED BROTHERS (ENGINEERING), LTD. 
Replant Works 
Woolwich Industrial Estate, 
ndon, S.E.18. 
Tel.: Woolwich 7611/6. E9673 G 





LORRY MOUNTED CRANE 50 tons’ capacity 
(40 to B.S.S.) Jib extendable to 130ft. and fly jib. 
Fully slewing. Diesel electric—BOX No. E5313. 


’ 


5 
“* The Engineer.” G 


July 8, 


FOR SALE 


S00 


STEAM DRIVEN ALTERNATOR SETS 


2500kW, 6600 volts, 3-phase, 50 cycles, condensing 
Steam Turbo Alternator Set incorporating turbine 
by Hick Hargreaves, designed to work with 
steam at 165/200 p.s.i.g., 500/600 deg. F. tempera- 
ture, speed 3000 r.p.m. Direct coupled to alter- 
nator by Lancashire Dynamo and Crypto, with 
switchgear. Set complete with Hick Hargreaves 
surface condenser for cooling water at 80 deg. F. 

2500kW, 440 volts, 3-phase, 50 cycles pass-out/ 
condensing Steam Turbo Alternator Set by 
British Thomson Houston, designed to operate 
with steam at 255 p.s.i.g. initially, capable of 
extracting 55,000lb. or more steam/hour at 
pressures up to 35lb. Turbine also designed to 
operate fully condensing. Complete with switch- 
gear. 

625kW, 400 volts, 3-phase, 50 cycles, back pressure 
type Steam Turbo Alternator Set incorporating 
turbine by Belliss and Morcom, designed to work 
with dry saturated steam at 150 p.s.i.g., exhausting 
to 15 Ib. back pressure, speed 4500 r.p.m. Direct 
coupled through David Brown gearbox to alter- 
nator by Lancashire Dynamo and Crypto, with 
switchgear. 

500kW, 400 volts, 3-phase, 50 cycles back pressure 
type Steam Engine Driven Alternator Set incor- 
porating 725/750 h.p. compound engine by Belliss 
and Morcom, type A20, rated to give this output 
when supplied with steam at 160 p.s.i.g. exhausting 
against 15 lb. back pressure. Direct coupled at 
375 r.p.m. to alternator by General Electric Co., 
with exciter and switchgear. 

250kW, 440 volts, 3-phase, 50 cycles, Steam Engine 
Driven Alternator Set incorporating compound 
engine by Belliss and Morcom, rated to give 
375 h.p. when supplied with superheated steam at 
110 p.s.i., exhausting against back pressures up to 
25 1b. Direct coupled at 375 r.p.m. to alter- 
nator by British Thomson Houston, with exciter 
and switchgear. 


TWO Babcock and Wilcox, type C.T.M. Watertube 
Boilers, each having a heating surface of 5250 sq. 
ft., working pressure 400 p.s.i.g., evaporation 
44,000 Ib./hr. Complete with fittings and mount- 
ings, superheater, induced and forced draught 
fans, economisers and chimney. 


GEORGE COHEN 


SONS & CO. LTD. 
WOOD LANE, LONDON, W.12. 
{Shepherds Bush 2070) 
STANNINGLEY, NR. LEEDS 


(Pudsey 2241). E203 G 





QUICKSILVER.—Highly competitive quotation 
upon request for all grades of quicksilver for use in 
every type of industrial and scientific work.— 
Belgrave (Mercury) Limited (E), 5, Belgrave Gardens, 
London, N.W.8. MAT 3826. E9594 G 
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FOR SALE 


qa | 

“ FRORIEP” MODEL KE 10, v 
TURRET LATHE, diameter of «KSA 
maximum swing 48in. elevating cross rail fit 
with swivelling ram and pentagon turret, “ Copy; 

ING ” attachment fitted to cross rail, 
“SPRINGFIELD ” LATHE (U.S.A.) 22in, swing, 
geared, gap bed lathe, to admit 8ft, eee 
centres, swing in gap in front of 4 jaw independen 
chuck 34in. by 64in., diameter of hollow Spin 


2tin., 12-506 r.p.m. 
CENTRES S.S. AND 









w 


“SWIFT” = 12sin. 5 
LATHE on 33ft. bed (straight) admits n 
between centres, two saddles, each with Separ 
motorised power traverse and taper turn; 
1Zin. hollow spindle. 

“STANLEY ” 7in. CENTRES, GAP BED 5 
AND S.C. LATHE, swing in gap 26in. by Thin 
distance between centres 36in., spindle speeds @ 
20-360 r.p.m. 


THO* W. WARD LTD, 


ALBION WORKS - - 
’Phone : 


CRANES 


LORRY MOUNTED * MOBILE: CRAWLER 
3 ton to 50 ton capacity 

Jib Lengths from 30 ft. to 140 ft, 
HIRED: Available anytime, anywhere, 
by the hour or week. Short or long term, 
Lump sum or flexible terms to suit al 
circumstances. 
REPAIRED: Authorised Cole’s repair. 
ers. First class workshops. Quotations 
given for any repair work. 
BOUGHT: Offers of reliable machines 
of any make welcomed. Prompt inspec- 
tion and decision. 
SOLD: Enquiries welcomed for second. 
hand machines in first class condition, 


TARSLAG LTD. 


MOBILE LIFTING SERVICES 


Upper Wortley Road, Rotherham. Tel. 7848] 
E5309 G 
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FERROUS AND 
NON-FERROUS 


CASTINGS 





FOR ALL INDUSTRIES 


Made with the experience and skill gained 
by generations of craftsmen at the famous 


DOWLAIS WORKS 


Telephone: Dowlais 70 


GUEST KEEN IRON & STEEL COMPANY LIMITED 


HEAD OFFICE: EAST MOORS, CARDIFF. Phone: Cardiff 33151 
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Enter No. 961 on reply 
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JOHN FOORD 


eds ® 
5) % VICTORIA STREET, 
LONDON, S.W.1. 
E 
EI VICTORIA 2002/3/4 


Telephone: ROYAL 4861 
NLER 
& RUTLEY — 
here, : 
term. 
“IGALE & VALUATION| WHEATLEY KIRK 
— OF PRICE & CO. 
ins FACTORIES yer re 
“PLANT AND MACHINERY O. B, GIBBS, FALP.A, 
cond: 
‘ion. 

SURVEYORS, VALUERS 
- 20, Hanover Square, W.1. and AUCTIONEERS of 
= Telephone: MAYfair 3771 F ACTORIES, PLANT and 
—T (Factory Department : Ext. 17) MACHINERY 

|_For SALE | FIRE LOSS ASSESSORS 











AUCTIONEERS & VALUERS 


& COMPANY 


VALUERS AND 
ASSESSORS 

F WORKS, FACTORIES 

NGINEERING PLANT 

AND MACHINERY 


Established Over a Century 


KNIGHT, FRANK 


























VALES PLANT REGISTER 
| FOR IMMEDIATE SALE 
CRANES 
NEALS D I-ton MOBILE 30ft. Jib, Ruston engine, 

1950, pneumatics. £700. 

NEALS NM 2-ton MOBILES 25ft. Jibs, Ruston 
engines, 1951/2, pneumatics. £1150 each. : 
40) 4-ton MOBILE 30ft. Jib, Ruston engine, 

new 1948, £1750. 
JONES KL.44, CRAWLER, 24ft. Jib, Ruston engine, 
ot condition, approx. 1953. £1350. 

LES 24-ton PETROL MOBILE, pneumatics, 
cantilever jib, cab, excellent order. £550. 
PRIESTMAN GRAB to suit. £145. 

JONES 3-ton ‘SUPER 40” DIESEL MOBILE, 

on solids, 30ft. jib, ex-ministry. 4 
ANDERSON-GRICE, 5-ton 2-motor ELECTRIC 
DERRICKS, 100ft. jibs, new 1947, and 1949. 
£1500 and £2450 respectively. 
MORGAN 5-ton SINGLE MOTOR ELECTRIC 

DERRICK, 80/100ft. jib, good condition. £1250. 
COLES 6-ton DIESEL MOBILE, 35ft. cantilever jib, 
/),Pheumatics, very good working order. £3425. 

SMITH 7-ton DIESEL LOCOMOTIVE, 4ft. 84in. 

Bote S0ft. jib, S.L.I., new July 1957, little used. 


BUTTERS 7-ton ELECTRIC DERRICK, 120ft. jib, 
good condition. £4150. 
MORGAN 7-ton 3-motor ELECTRIC DERRICK 
q 120ft. jib, power bogies. £6000. 
AYLOR-HUBBARD 73-ton STEAM LOO. 


SOft. jib, 1951, 4ft. 8in. gauge, S.L.I. : 
F ‘ERS 10-ton STEAM DERRICK, 120ft. jib, on 
=N 












































































BUTT: 
bogies. £5350, 
EALS QM 4/6-ton MOBILE, SOft. jib, Ruston 
aes specs, overhauled recently. £2850. 
SNEALS QM 6-ton CRAWLER, 45ft. jib, Ruston 
ANGER: 1951, overhauled summer 1959. £1750. 
ERSON 10-ton STEAM DERRICK, 120ft. jib, 
q pes condition. £3000. 
pOTTERS 10-ton ELECTRIC DERRICKS 120ft. 
ore self-propelled bogies, overhauled. £3750 each. 
ES 12}-ton MOBILE 80ft. jib, Perkins engine, 
Pneumatics, 1950. £5000. 
ORGAN 15-ton STEAM DERRICK, 120ft. jib, 
new 1958, on bogies. £8750. 
, ENDERSON 15-ton ELECTRIC DERRICK, 
on jib, 1951, very good condition. 0. 
FOR’ COMPREHENSIVE LIST OF PLANT 
F SALE AND HIRE SEND FOR VALES 
FREE PLANT REGISTER. 
urther details: 14 Lower Grosvenor Place, 


rondon, $.W.1. Telephone : VICtoria 7531, 3501 
8080, 9886 (15 lines). — E107 G 






















































EXCEPTIONAL OFFER OF REC 





ON 





DITIONED 30 TO 
MATERIALS TESTING MACHINE 
 suipped. Conforms to B.S.S. 1610 Grade 


0 DENNISON lever type, hand-operated—£375. 






NS AMSLER UNIVERSAL 









HOWDEN AND CO., LTD., 
STREET, LEAMINGTON SPA. 
E2927 G 
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12, HIGH 


FULLER, HORSEY 


SALE & VALUATION 


WORKS and MANUFACTORIES 


iHE ENGINEER July 8, 1960 


AUCTIONEERS & VALUERS 





Established 1807 


SONS & CASSELL 
Specialists 


IN THE 


OF 


ENGINEERING PLANT 
and MACHINERY 


10, LLOYD'S AVENUE, 
LONDON, E.C.3. 











9, REX PLACE, LONDON, W.1. 
Telephone ; HYDE PARK 8844/5/6 (3 lines) 


RICHARDS AND 
PARTNERS 


Auctioneers, Surveyors 
and Valuers 
Specialists 
in the 


VALUATION & SALE 





3, Arundel Street, London, 
W.C.2. 
TEMple Bar 7471 


INDUSTRIAL PROPERTY 
PLANT and MACHINERY 


AUCTIONEERS & VALUERS 


HENRY BUTCHER 


AND CO. 
Auctioneers, Valuers 
and Surveyors 








Specialising 
SALE & VALUATION 


ENGINEERING & ALLIED 


WORKS 
PLANT & MACHINERY 





73, Chancery Lane, London, 


W.C.2 e 
HOLBORN 8411 (8 lines) 
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AUCTIONEERS & VALUERS 


ESTABLISHED 1877 


LEOPOLD 
FARMER & SONS 


conduct 


AUCTION SALES 


and 


VALUATIONS 
OF PLANT, MACHINERY AND 
INDUSTRIAL —_— PROPERTIES 
FACTORY INVESTMENTS 
MORTGAGES ARRANGED 


46, GRESHAM STREET, 
LONDON, E.C.2. 





Telephone : Telegrams : 
Monarch 3422 (8 lines) Sites, London 














[ FoR SALE | 
S500 





boiler by THORNEYCROFT, 
lb./hr. from and at 212 deg. F., 
contained unit with feed pump and oil-fired by 
A.B.C. burners. Ideal for turbine testing, &c. 


GEORGE COHEN, 


SONS AND CO. LTD., 
WOOD LANE, LONDON, W.12. 
eepeerae Bush 2070) 





FOSTER WHEELER special “‘ D ” type water tube 
cagecity 60/80,000 
p.s.i. w.p. Self- 





a" 
By Order of the Secretary of State for War 
SALES BY AUCTION 
Main Location Auctioneers 
July 12-15 Vehicles, motor M.O.A. Storage Depot, WALKER, WALTON & 
cycles, earth moving Ruddington, Notts. HANSON, (Dept. L), 
and lifting equipment, Byard Lane, Bridlesmith 
including Gate, Nottingham. 
(Tel.: 54272). 
1750 motor vehicles, mobile cranes, excavators, trailers, motor cycles etc., 
including saloons ; limousines ; estate cars and utilities ; Land Rovers ; 
jeeps ; coaches; vans; tippers; other load carriers and dual purpose 
vehicles (many fitted with diesel engines); tankers 100 to 2,500 galls. ; 
trailers 10 cwts. to 20 tons ; 24 Ruston Bucyrus *“ 10 R.B.”’ excavators ; 
mobile cranes (some lorry mounted) ; Allis Chalmers model “‘M ” ; crawler 
tractors ; road rollers (1 to 10 tons); Leyland gulley drainer ; mobile 
workshop fitted with saw bench, lathe etc., trailer mounted Tecalemit servicing 
unit; fork lift trucks; Aveling Barford calf dozer; snow ploughs ; 
dumpers ; Barber Greene model ‘‘ 44” ditcher ; 18 lorry mounted diesel 
electric generators 5.6 to 50 Kva some 230 volts ; wheeled tractors ; trailer 
mounted fire pumps etc. 
July 15 Miscellaneous stores, Returned Stores Group, FENN, WRIGHT & CO., 
including :— Reed Hall, Colchester, (Dept. L), 146, High 
ssex. Street, Colchester, Essex. 
’ (Tel.: 3171). 
tools ; tool kits ; lathes ; pillar drill; steel hardening furnace ; weighing 
machines ; bacon slicing machines ; gravity rollers ; steel racking ; tubular 
steel: steel and wood pallets ; carpets ; furniture ; butchers and kitchen 
utensils ; clocks; 4,000 blankets; bedding; clothing; motor cyclists 
boots ; fire fighting equipment ; tarpaulins ; canvas ; large mesh netting ; 
scrap metals, etc. 
July 19-20 Miscellaneous stores Central Ordnance Depot, MIDLAND MARTS 
and vehicles. Bicester, Oxon. LTD. (Dept. L), Market 
Square, Bicester, Oxon. 
(Tel.: 73). 
July 26-27 Machine tools and M.O.A. Storage Depot, J. H. NORRIS & SON, 
miscellaneous stores. Byley, r. Middlewich, (Dept. L), 9, Albert 
Cheshire (Sale at Cheet- Square, Manchester’ 2. 
ham Town Hall, Man-  (Tel.: Blackfriars 8373). 
chester 8.) 
August 16 Miscellaneous stores. M.OA. Storage Depot. WALKER, WALTON & 
Ruddington, Notts. HANSON, (Dept. L), 
Byard Lane, Bridlesmith 
Gate, Nottingham. 
(Tel.: 54272) 
August 23 Miscellaneous stores. Central Ordnance Depot, SIMMONS & SONS, 
Didcot, Berks. (Dept. L), 12, Station 
Road, Reading. Berks. 
(Tel.: 54025). 
September 1 Vehicles, machine M.O.A. Storage Depot, DIXON & WALLACE 
tools and miscell- Bowhouse, Hurlford, Nr. LTD. (Dept. L), Bank 
aneous stores. Kilmarnock, Ayrshire. Buildings, Graham 
Square, Glasgow, E.1. 
(Tel.: Bridgeton 2447/9). 
September 6-7 Machine tools and M.O.A. Storage Depot, FULLER, HORSEY, 
miscellaneous stores. Royal Arsenal, Woolwich, SONS & CASSELL 
London, S.E.18. (Dept. L), 10, Lloyd's 
Avenue, London, E.C.3. 
(Tel.: Royal 4861). 
Application for catalogues, available 14 days prior to date of sale should be made only to the 
auctioneers shown above (price of catalogue Is. Od. P.O. only 
E118 5 














| FOR SALE 





CONTINUOUS PHOTO COPYING MACH- 





| FOR SALE | 





5 | INE, Halden Type 36. Good condition. £20. Older | MILL HOUSINGS, suitable 26in./28in. diameter 
Vertical Cylindrical Machine. £7.—6, Birch Close, | rolls with 2lin./23in. diameter necks. Together with 
West Weybridge, Surrey. WEY 5257. E2937 G | pair cast iron bedplates, slotted “V” type, adjust- 


12 weeks.—Alphamech, St. Albans 58213. 





STANNINGLEY, Nr. LEEDS. 
(Pudsey 2241), 





204 G 


GEARBO XES—Std. and Special, 4 to 100 h.p. 
designed to your requirements and delivered in 
E2934 G 
QUANTITY OF P.I.L.C.S.W.A. CABLE FOR 
SALE in various sizes at Trade Price less 50 per cent 

hone or write to Tree Electrical Co., 19 Half Moon 
ry Herne Hill, S.E.24, or Brixton 3028. E2929 G 


BOX No. E2920, ‘* The Engineer.” 


requirements : liman Hangars, Ltd., 
House, Grosvenor Place, London, S.W.1. 





THREE PAIRS CAST STEEL ROLLING 


able centres to take minimum roll length of 8ft.— 


STEEL FRAMED BUILDINGS FOR SALE 
8ft. to 400ft. clear widths, as Workshop, Storage 
Hangar Buildings, &c.—Please write details of 
Hobart 
El1i6 G 






NO CLEANING OUT AFTER 1 YEAR’S 
CONTINUOUS DOUBLE-SHIFT WORK AT 


Massey-Ferguson 


(UNITED KINGDOM) LTD -: STRETFORD - MANCHESTER 





This Booth was started up on production on 1st March, 1959, and 
has operated two nine-hour shifts on continuous painting of agri- 
cultural machinery. When last examined, there was an average depth 
of silt of 6 inches over the entire water tank bottom, an area of 
290 sq. feet. A further 4 inches, making 10 inches in all, can be 
accommodated before cleaning is essential. After 1 year’s operation, 
the fan and ducting were barely discoloured, the only maintenance 
cost being cleaning the floor inside the booth, routine greasing of 
bearings and similar preventive maintenance. 
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This is nothing to what goes on inside q 


ULLUW 





| Abt 
} Abi 


NOPUME 


SPRAY BOOTH i 


! Bar 
(Bar 


ALMOST ENTIRELY In this new type of Water-Wafis 


ELIMINATES MAINTENANCE —_ SPray Booth the exhaust 
travels at very high velocity i: 


NO PUMP the water surface entrainigs: 


water. The air/water mixtur 


NO FILTERS moving through controlldi 


changes of direction, rn 


the scrubbing action. i 
NO PIPES vbbing action, 
NO NOZZLES te A NEW PATENTED PROC 


OF WATER TREATMENT. 


substantially increases the efficiency 


Visits to Factories where Bullows* NOPUMP Spray Booths have these Booths. = 
been installed can be arranged on request. Write atid for 
full details of this out ding Bullows’ achi 


A. BULLOWS & SONS LTD - LONG ST - WALSALL - STAFFS - Tel ; 











Enter No. 981 on reply 











& PROFILE CUT TO ALL 









(WEST BROMWICH) irl) 





Telephone: Tip TON 1611 (io lines) 


SHEETS 


SIHEEL 


PLATES 


SHEARED-COLD SAWN [aman 





THICERSED & SHAPED BRIDGE 
> 4 RAILS 


IRON & 
oOTEEL 
MERCHANT 
BARS 


DSTRIP A Billo Eres, Gon fw ered Bab! 


EAGLE WORKS-GREETS GREEN MmUSnn a9 


WESTBROMWICH Hyphae: 





GREAT ipa St 












AIR COMPRESSORS «+ SPRAY PAINTING EQUIPMENT «+ SPRAY BOOTH 


ALFRED BULLOWS & SONS LTD 


HEAD OFFICE & WORKS - LONG ST © WALSALL STAFFS - ENGLAND - TEL: 5401 
Makers of the original oil-sealed rotary compressors 














13 SOUTH MOLTON ST., LONDON, W.1. TEL: MAYFAIR 2313 - 61/63 DRURY ST., DUBLIN. TEL: DUBLIN 
55a BRIDGE ST., MANCHESTER, 3. TEL: BLACKFRIARS 5670 - 70 GILMOUR ST., GLASGOW, C.5. TEL: souTH? 
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HARPER CAST DIES 


overcame this pressing problem 
with a handsome margin to spare! ( 


British Moulded Plastics Ltd. had to be in production within 12 weeks 
on this instrument housing for the Ford Motor Company. The job 
necessitated a single cavity compression mould — normal steel tools cut 


from solid forgings would take 18/20 weeks to produce... 


. So Harper Cast Dies were ordered for the interim tooling and were ready in 6 
weeks; tools were available for sampling within the scheduled 12 weeks! Of two Harper 
dies tooled in September 1957 one was still in production in mid-July 1959. The total 
number of mouldings pressed was then 121,030, the greater percentage of these by the 


tool still in use. 


Although the cost of the Harper Cast Dies was higher than that of steel moulds, the 
tooling costs of the castings were approximately half and the mouldings were produced 
to programmed schedule. 
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The word MEEHANITE is a registered trade mark. 


Also makers of the famous Beatrice Oil Heaters and Harper Housewares. 


Phone: 


WILLENHALL 124 (5 lines) 


Harper quality covers Grey Iron, Spheroidal Graphite Iron and Meehanite castings, metal 
pressings, machining, enamelling and sub assembly work. 


\ 


LONDON, Phone: ABBey 5906/7 


FOUNDED 1790 


HARPER 
CASTINGS 


MANCHESTER, Phone: 











It pays to consult Harpers when you need prompt service and top quality 


JOHN HARPER & CO. LTD. WILLENHALL STAFFS 


BLAckfriars 0295 
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Control gear 
planned precisely 


for every industry and every purpose 


AEI offers tailor-made control gear* for every industrial 
application, and provides a complete engineering advisory service. 


*and motors too 
Write for further information to: 


Associated Electrical industries Limited 


Motor and Control Gear Division 
RUGBY & MANCHESTER, ENGLAND 





INCORPORATING THE MOTOR AND CONTROL GEAR INTERESTS OF BTH AND M-V & 


AS5482 
Enter No. 1001 on reply card 
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WHATEVER T 


HE BOILER SIZE 





AUTOMATIC B 
OILER CONTR 
OL. PAYS = 
OR ITSELF» 


lf in doubt, refer to report on 
‘Conference on Fuel Economy 
idalcelere | amy UUs col nnt-)4lommm @)el-1e-1¢lelau 
held in November 1959 and pub- 
lished by the Combustion.Engin- 
eering Association. 


Electroflo Meters Co. Ltd. manu- 
facture what is probably the 
widest range of equipment de- 
signed specifically for Automatic 
Boiler Control in the world. 


PNEUMATIC REGULATOR CONTROL 
for large and medium size boiler plants with trans- | 
mission lines up to. about 300 ft. 


HYDRAULIC REGULATOR CONTROL 
for similar plants which require large working forces... 


PNEUMATIC RELAY REGULATOR CONTROL ; 
for small industrial boiler plant (Shell and Lancashire 
type boilers) with outputs from 2/3,000 Ib./hr. 


3 tome fe), liom. 14m -e arere), bade) e 

for large unit or range systems in power stations, 
industrial plants, steel works, etc. Ask for the New 
Catalogue No. 84. 


For Economic, Automatic Boiler Control Equipment and for Unparalleled Service and Maintenance Facilities— 


Consult ELECTROFLO First 


Electrofto 
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